Air  Conditioning 


AUGUST  1959 


For  tho  Enginoor 


Heating  AND 

Ventilating 


Engagod  in  DESIGN 
APPLICATION 
ESTIMATING 
SPECIFICATION 
and  LAYOUT 


Ine  Mlf-confain«d  w«t«r  cooled  uniU 
■ovide  spot  cooling  in  the  press  room  of 
ewsdey,  e  deily  newspaper.  Spot  cool- 
g  reduced  estimated  air  conditioning 
ad  for  entire  plant  from  260  to  55  tons, 
’age  53) 


[eference  Soction  on  Design 
ind  Uso  of  Hoot  Pumps  .  .  69 

•elector  Chart  far  Air  Filters 
kised  on  Uses  and  Cost  .  .  62 

iffect  of  North  Wall  Orien- 
ation  on  Cooling  Load  ...  88 

[eport  of  Annual  Meeting 
)f  ASHRAE;  Hess  President  85 

'rocess  and  Comfort  Cooi¬ 
ng  for  Printing  Plants  ...  53 

>esigning  and  Locating 
ieptic  Tank  Systems .  90 

Control  of  Humidity  and 
>ust  in  Telephone  Ex- 
ihonges .  59 

Mew  Data  on  Solar  Radia- 
^on  on  North  and  South 
Malls  .  64 

Data  Sheet  on  Discomfort 
ndex  (Concluded) .  81 

Detail  Sheet  Covering  Gas 
Meter  Connections .  83 

Mew  Literature  .  97 

Mew  Equipment  .  100 

Ad  Digest  .  149 


r 

VATTi 

^0.1 74i 

J 

Double-Safe  Design  —  No  me-  , 

chanical  guides— not  diaphragm 
operated. 

Water  Seal  —  Provides  precise 
alignment  of  seal  to  disc  and 
eliminates  need  of  hazardous 
mechanical  guides  which  can 
stick  or  freeze  a  valve  shut  from 
lime  or  corrosion.  Seal  also  pro¬ 
tects  spring  working  parts  from 
water  or  steam  during  relief. 

Stickage-free  Disc  to  Metal  Seat¬ 
ing  -  heat  resisting,  stickage^flU 
proof  silicone  disc  material. 

Pop  Action  Operation— All  Watts 
A.S.M.E.  rated  relief  valves  op¬ 
erate  by  pressure  exerted  di- 
•ectly  against  the  disc  to  pop 
the  valve  wide  open  for  steam 
relief.  The  full  rate  of  discharge 
IS  immediately  reached  at  the 
set  opening  pressure  and  does 
not  depend  on  further  pressure 
accumulation  as  in  some  other 
designs. 


FOR  . _ 

IN  ASME  PRESSORE  SAFEiy  RELIEF  VALVES? 


ENGINEERING  DESIGN 


The  most  advanced  design  in  A.S.M.E.  rated  pressure 
relief  protection  for  hot  water  boilers  is  the  new  Double- 
Safe  design  of  Watts  Valves. 

These  are  water  pressure  relief  valves  with  an  emer¬ 
gency  steam  rated  pressure  safety  relief  feature.  They 
will  discharge  excessive  water  pressure  created  by  thermal 
expansion  and  also  excessive  steam  pressure  in  the  event 
of  emergency  temperature  conditions. 


FULL  SELECTION  OF  SIZES 

Watts  offers  the  most  complete  line  of  boiler  safety  relief 
valves  with  the  174A  Series  and  74A-740  (expanded 
outlet)  Series.  Designed  to  meet  the  smallest  or  largest 
requirements  for  pressure  protection  from  one  line  of 
valves,  Watts  A.S.M.E.  Rated  Relief  Valves  furnish  com¬ 
plete  protection  for  the  great  majority  of  hot  water 
heating  and  supply  boilers  with  a  single  valve. 

Watts  Regulator  Company  •  Lawrence,  Massachusetts 


Watts  A.S.M.E.  Rated  Pressure  Relief  Valves  are  available  in  capacities  from 
500,000  BTU/HR  to  14,370,000  BTU/HR  with  valve  settings  from  30  to  150  lbs. 


Be  on  the  safe  side  with 

WATTS 

Protection  and  Control  Specialties 


For  complete  Specifications, 

Ratings,  and  Application  In¬ 
formation  on  Watts  A.S.M.E. 
Rated  Valves,  see  your  whole¬ 
saler  or  send  for  Bulletin 
F-ASME. 


When  trap  is  first 
installed,  the  invert¬ 
ed  bucket  is  down 
and  the  valve  is 
wide  open. 


Steam  (light  color) 
reaching  the  trap 
floats  the  inverted 
bucket  and  closes 
the  volve. 


When  more  conden¬ 
sate  enters  the  trap, 
the  bucket  loses 
buoyancy  and  pulls 
on  valve  lever. 


When  weight  of 
bucket  times  lever- 
oge  overcomes 
pressure  on  valve, 
bucket  sinks  and 
opens  trap. 


When  steam  is  turn¬ 
ed  on,  condensate 
(solid  color)  flows 
into  trap  and  out 
through  discharge 
orifice,  until  — 


tlaom  bubbw* 


air  bwbblat 


condensat* 


ARMSTRONG 


INVERTED  BUCKET  STEAM  TRAPS 

are  designed  and  made  to  give  you  these  big  benefits: 


#  Amstrong  Traps,  the  first  inverted  bucket  steam 
traps,  now  represent  the  most  advanced  development 
of  this  time-proven  principle.  They  provide  all  the 
advantages  necessary  for  efficient,  economical  conden¬ 
sate  drainage  from  virtually  all  types  of  steam  using 
equipment. 

1.  No  steam  loss  —  Steam  never  reaches  the  orifice 
even  when  there  is  no  condensate  load. 

2.  Automatic  air  elimination  —  Vent  in  trap  bucket 
passes  air  and  other  non-condensibles  through  to  be 
discharged  with  condensate. 

3.  No  cooling  leg  required  —  Condensate  is  discharged 
at  steam  temperature  as  fast  as  it  reaches  the  trap 
because  trap  operates  on  difference  in  density 
between  steam  and  water  not  on  temperature. 

4.  Operates  on  any  back  pressure  —  Failure  of  one  trap 
in  system  will  not  cause  others  to  open  because  high 
back  pressure  does  not  affect  an  Armstrong  trap 
other  than  to  reduce  capacity.  As  long  as  there  is  a 


pressure  differential  across  the  orifice  the  trap  will 
close  on  steam  and  open  for  condensate. 

5.  Unaffected  by  ordinary  dirt  —  Swirling  action  of 
condensate  keeps  dirt  in  suspension  until  discharged 
with  condensate,  prevents  it  from  lodging  in  valve- 

6.  Completely  dependable  —  Proved  design  plus  the  use 
of  all  stainless  steel  working  parts  assure  continuity 
of  service  and  length  of  service  unmatched  by  any 
other  trap. 

7.  Big  capacity  in  a  small,  economical  package  — 
Armstrong  design  gives  you  the  highest  practical 
capacity  for  any  given  pressure.  And  remember, 
Armstrong  capacity  ratings  are  based  on  hot  con¬ 
densate  at  the  working  pressure  differential  stated, 
not  on  theoretical  orifice  capacities. 

Further  information  on  these  advantages  plus  much 
additional  information  is  given  in  the  48  page  Armstrong 
Steam  Trap  Book.  Ask  your  local  Armstrong 
Representative  or  write  direct. 


860  Series  for 
low  pressure 
heating  service. 


800  Series, 
side  inlet, 
side  outlet. 


The  48  page  Armstrong  Steam 
Trap  Book  tells  how  to  correctly 
size,  install  and  maintain  steam 
traps  for  any  pressure,  any  tem¬ 
perature,  any  load  plus  full  cat- 
atog  data  on  Armstrong  Steam 
Traps.  Ask  for  Catalog  K. 


No.  801, 
side  inlet, 
bottom  outlet. 


880  Series, 
integral 
strainer. 


200  Series, 
bottom  inlet, 
lop  outlet. 


Forged  Steel  Series 
for  high  pressures, 
high  temperatures. 


ARMSTRONG  MACHINE  WORKS 

8462  MapI*  StrMt  *  Thr»«  Riv«rs,  Michigan 
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S*nd  for  cemplel*  file 
of  *p*cificalient  and 
application  data  on 
BAG  Air  Conditioning 
and  Rofrigorotien 
•gwipmont. 


COMPLETE  LINE 


Bell  &  Gossett 


COMPANY 

Dopt.  ltPV-4,  Merten  Greve,  Illinois 

Canadian  Lictnstt:  S.  A.  Armstrong  Ltd., 
1400  O'Conner  Drive,  Toronto  16,  Ontario 


TNtfMKtl. 


REFRIGE 


ee.A  NEW  COMPRESSOR 


BgG  Compressors  are  not  adaptations  of  designs 
originated  20  years  ago— they  are  completely  new 
in  conception,  engineered  to  establish  higher  stand¬ 
ards  of  performance.  Foremost  of  their  many  fea¬ 
tures  is  quiet,  vibrationless  operation— and  here 
BaG  Compressors  have  no  equal. 

This  is  concrete  evidence  of  quality!  It  indicates 
the  precision  manufacture  of  a  basically  superior 
design.  BaG  Compressors  have  fewer  parts,  pre¬ 
sent  fewer  maintenance  problems.  All  units  have 
one  bore  diameter— a  few  interchangeable  parts  will 
service  them  all. 

BaG  Compressors  can  be  equipped  with  multi- 
step  capacity  control  systems.  Standard  equipment 
includes  gas  and  oil  equalization  ports,  magnetic 
plugs  and  oil  sight  glass. 

All  these  things  add  up  to  greater  efficiency  — 
greater  value  per  dollar.  Remember,  too,  that  all 
major  parts  of  BaG  "package”  units  are  made  and 
guaranteed  by  Bell  &  Gossett  Company. 


TO  MEET  TODAY’S 
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HIGH  SPOTS 

^  Experimental  production  of  a  light-wall  seamless  metal  tubing,  called 
Strubing,  that  can  be  shipped  in  ribbon  form  and  inflated  at  the  point  of  use,  was 
announced  by  Wolverine  Tube  Div.,  Calumet  &  Hecla,  Inc.,  Allen  Park,  Mich. 
According  to  the  company,  the  tubing  holds  promise  of  major  innovations  in 
many  industries.  It  might  be  possible,  for  instance,  to  ship  the  entire  ductwork 
for  the  heating  system  for  a  seven-room  house  in  a  box  the  size  of  an  orange  crate. 
The  ribbon  would  then  be  strung  through  the  house  and  then  inflated  in  place.  In 
addition  to  economical  transportation,  Strubing  manufacture  should  be  much  less 
expensive  than  current  thin-wall  tube  production.  Tube  can  be  made  in  sizes 
smaller  than  a  lead  pencil,  large  enough  for  a  man  to  walk  through. 

I  A  Navy  contract  for  design  of  an  air  conditioning  system  for  submarines 
based  on  thermo-electric  refrigeration  was  awarded  Radio  Corporation  of  America, 
Camden,  N.  J.  The  company  states  that  the  system  will  be  more  rugged,  compact, 
and  flexible  than  conventional  cooling  apparatus. 

^  Installed  cost  of  central-station  air  conditioning  systems  which  went  into 
operation  in  mniti-room  buildings  and  commercial  and  indnstrial  applications  in 
the  United  States  during  1958  is  estimated  at  $550,730,000  by  Air-Conditioning 
and  Refrigeration  Systems  Section,  Air-Conditioning  and  Refrigeration  Institute, 
Washington,  D.C.  This  figure  is  eight  percent  below  the  estimated  1957  installed 
value  of  the  big  systems  ($598,900,000)  but  is  still  ahead  of  any  other  previous 
year.  About  half  the  volume  was  installed  to  condition  multi-room  buildings  such 
as  offices  and  apartments.  The  rest  was  about  equally  divided  between  commercial 
and  industrial  installations. 

Most  Russians  visiting  the  American  National  Exhibition  in  Moscow  are 
being  exposed  to  air  conditioning  for  the  first  time.  American  room  air  condi¬ 
tioners  on  display  are  in  operation.  Two  Carrier  portable  models,  which  double 
as  heat  pumps,  demonstrate  that  cool  or  warm  air  can  be  obtained  from  opposite 
sides  of  the  same  unit.  Air  conditioning  is  also  at  work  cooling  a  color  television 
studio  and  an  electronic  computer  exhibit.  Visitors  to  the  Soviet  Union  say  there 
is  virtually  no  comfort  air  conditioning  evident  in  homes  or  public  places  there. 

^  **The  first  and  last  thing  a  man  does  is  take  a  breath.  Is  his  air  pure?  The 
answer  is  No.  His  air  has  never  been  pure,  but  with  each  passing  decade  it  becomes 
more  impure.  We  strongly  suspect  that  in  many  cases  the  length  of  time  between 
the  first  breath  and  the  last  would  be  both  longer  and  pleasanter  if  the  air  were 
better.  .  .  . 

“The  first  public  recognition  of  the  contemporary  problem  of  air  pollution 
occurred  in  Los  Angeles  in  the  early  1940’s.  There,  for  the  first  time  in  history,  air 
pollution  could  not  be  equated  with  smoke.  Solid  fuels  were  hardly  used,  yet  air 
pollution  came  and  grew,  and  persists  today  as  a  critical  problem,  despite  ten 
years  of  control  action  more  costly  and  restrictive  than  that  ever  placed  on  citizens 
and  industries  by  any  government  in  history. 

“Los  Angeles  is  partly  ringed  by  mountains  and  subject  to  winds  that  don’t  blow 
hard  enough.  It  presents  an  environment  so  conducive  to  the  build-up  of  pollutants 
that  some  authorities  once  optimistically  suspected  that  the  problem  was  unique 
to  that  area.  The  more  mature  observation  of  the  present,  however,  indicates  that 
the  problem  faced  by  Los  Angeles  is  by  no  means  unique.  The  same  kinds  of  plant 
damage  and  eye  irritation  which  characterize  air  pollution  there  is  being  observed 
frequently  nowadays,  not  only  elsewhere  in  California,  but  in  many  other  parts 
of  the  country  as  well.  Present  trends  in  fuel  usage  and  in  the  diversification  of 
indnstrial  and  domestic  activities  indicate  that  the  pattern  provided  by  Los  Angeles 
is  one  toward  which  other  metropolitan  areas  are  moving.** — Richard  A.  Prindle, 
M.D.,  Chief,  Air  Pollution  Medical  Program,  U.S.  Department  of  Health,  Educa¬ 
tion,  and  Welfare,  Public  Health  Service. 
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do  you 
write  up 

^hcar? 


When  its 


You  can  simplify  your  next  electric  heat  job  when  you 
look  to  Ilg. 

In  die  first  place,  you  have  a  choice  of  electric  units 
broad  enough  to  cover  almost  every  type  of  installation 
.  .  .  every  capacity  need.  Radiant  baseboard,  wall  insert 


electric 


Here's  wh\ 


PMMng  Touch.  Ilg  Radiant  Baseboards — in  2',  5'  and  8' 
lengths  for  surface  or  semi*recessed  mountings — are  simple 
to  install.  Back  panel  with  heating  element  attached  either 
nails  or  screws  to  studding.  Cover  panel,  end  covers  and  corner 
pieces  snap  on  by  hand.  Easy  to  paint  to  match  any  decor. 
Provide  clean,  quiet,  even  heat  along  outside  walls. 


At  Nor  Flngmr  Tips.  Ilg  fan-driven  electric  wall  insert  heaters 
pack  tremendous  heating  output  into  small  space.  Finned  heating 
elements  deliver  up  to  13,648  B.t.u./hr.  Separate  "on-off”  switch 
sets  heater  in  autonutic  operation  without  disturbing  comfort 
level  of  thermostatic  setting.  Thermostat  has  own  selector  dial — 
operates  within  55~85"  range,  cannot  cause  radio  or  TV  inter* 
ference. 


For  electric  heat  units  built  to  satisfy^  “specs”. . . 
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you’re  right  when  you  write  in 


heaters,  fan-operated  unit  heaters,  cabinet  heaters — they’re 
all  in  the  Ilg  line. 

And  for  your  convenience  in  specifying,  Ilg  ofiFers  a 
new  Electric  Heat  Manual — a  handy,  easy-to-use  source  of 
factual  information  that  covers  the  entire  line,  that  sim¬ 


plifies  all  calculations,  that  shows  how  to  install  all  Ilg 
electric  heat  units,  that  lists  detailed  specifications. 

For  your  free  copy  of  this  time-  and  trouble-saving 
reference,  write  for  Ilg’s  new  Electric  Heat  Manual. 


heat  units 


lay  out  any  installation 


Pick  Your  Capacity,  Ilg  elearic  unit  heaters  range  in  size 
from  IVi  to  36  kw.  All  heaters  have  non-glowing,  steel- 
sheathed,  black-heat  type  replaceable  heating  elements  .  .  . 
superquiet  Ilg  '*Q”-type  aluminum  fan  wheel  direct-connected 
to  permanendy  lubricated  motors.  Choice  of  autonuitic  or 
manual  controls.  Capacities  from  5118  to  122,832  B.t.u./hr. 
Complete  units  bear  Ilg  famous  "One-Name-Plate"  guarantee. 


Nomo  Your  Mounting.  New  Ilg  electric  cabinet  heaters  have 
2-  and  3-speed  blow-through  or  draw-through  centrifugal  fans 
— for  floor,  ceiling,  wall  or  inverted  mountings.  Finned  strip 
heating  elements.  High-limit  cutout  guards  against  overheating. 
Permanent  or  renewable  filters.  Choice  of  manual,  pneumatic  or 
automatic  electric  controls.  Capacities  3.33  to  30.0  kw. 


specify  ^ 


ILO  ELECTRIC  VENTILATING  COMPANY 

28SI  N.  Pulaski  Rosd,  Chicago  41,  Illinois 
Offleos  In  87  Principal  CItloa 
MtaNr  tf  Air  Mctriif  aifl  CMiitiNiif  Asmiatiti.  Ik.  (AMCA) 
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by  LORING  F.  OVERMAN 

•  The  air-conditioned  coolness  of  Capitol  Hill  and  its  legislative  halls  and 
spacious  CcMigressional  offices  appears  to  have  taken  the  heat  out  of  demands  for 
big-spending. 

There’s  still  sm<^  raough  to  signal  smddering  sparks  under  the  surface.  But 
by  mid-July  the  rec(Md  showed:  ^ 

— ^veto  of  a  housing  bOl  whidi  started  off  with  a  $2.2-biilion  price  tag. 

— an  airp(Mt  bill  increasing  aid  to  $100  millicm  a  year  was  cut  back  to  $63 
million. 

— area  development  bill  passed  the  Senate  at  $390  million,  was  reduced  to 
$251  millkm  by  a  House  CcHnmittee,  and  was  expected  to  be  vetoed  if  actually 
passed. 

— bill  providing  $1  billion  in  Federal  funds  for  loans  to  cities’  puUic  works,  ) 

passed  by  Senate,  not  acted  upon  by  House. 

— a  $4.4-l^ion  aid-to-education  bill  wcm  House  Committee  approval;  was 
stymied  in  House  Rules  Committee,  and  may  yield  to  $  1.3-billion  program  advo¬ 
cated  by  the  Administration. 

— other  Congressional  economies  included  trimming  $164  million  from  requests 
to  run  government  agencies. 

•  That  the  steel  strike  and  others  ol  similar  scope  are  not  merely  family  quarrels 
was  evident  in  mid-July  when  Senate  Majority  Leader  Lyndon  B.  Jo4msc»i  re¬ 
quested  Treasury  Secretary  Robert  B.  Anderson  to  estimate  how  much  the  strike 
would  cost  the  govemmmt  per  week  in  tax  revenues.  Mr.  Jc^mson’s  questions 
were.  How  mudi  will  be  lost  to  the  Treasury  each  week: 

— in  revenues  that  would  otherwise  be  paid  out  of  profits  made  by  steel 
companies? 

— ^om  taxes  that  would  be  collected  out  of  wages  that  would  otherwise  be 
paid  to  steel  workers? 

— by  taxes  that  would  otherwise  be  paid  from  profits  and  wages  by  such  related 
industries  as  would  be  affected  by  the  strike? 

— ^in  refunds  to  industries  that  have  paid  their  taxes  on  the  basis  inccHnes 
that  did  not  take  into  account  the  steel  situation? 

Mr.  Johnson’s  final  quesion:  How  will  all  this  a£fect  Treasury’s  estimate  of  the 
balanced  budget  fw  the  fiscal  year  beginning  July  1  if  the  strike  lasts  one  month; 
two  months;  longer? 

•  Problems  of  iq)propriations,  housing,  labor,  minimum  wage  changes,  and 
other  ’’musts”  promise  to  keep  Ccmgress  on  the  job  through  August  September  1 
has  been  moitkMied  as  an  adjcmmment  target;  Septonber  IS  is  considered  more 
likely. 

•  Public  hearings  scheduled  for  July  23  were  expected  to  determine  whether 
Congress  would  try  to  pass  the  veto^  (Mnnibus  housing  bill  ot  try  for  a  com¬ 
promise. 

Senator  John  Sparkman  (D-Ala.),  sponsor  ot  the  vetoed  measure  and  chairman 
ot  the  Senate  Banking  Housing  Subcommittee  said  Administration  witnesses  would 
be  required  to  give  a  line-by-line  explanation  ol  official  objections  to  the  MU. 

Meanwhile  Congressmen  McDcmou^  (R-Calif.)  and  WidnaU  (R.-NJ)  had 
introduced  idratical  ccunprcnnise  Mils  (HR  8181  and  HR  8190).  The  bills  are 
patterned  afto'  proposals  made  previously  by  the  Administration. 

The  new  Mils  would: 

— provide  immediate  authorization  fcM*  five  billion  dollars  for  FHA  mortgage 
insurance;  additional  five  MDion  to  come  later. 

— increase  mortgage  ceiling  on  sin^  hunUy  homes  to  $25,000. 


(Continued  on  page  10) 
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Outstanding  example  at  OetroWs 
new  ^Airg^  downtown  plan ... 


AEROnii  INSTALLED 


Aerofin’s  modern  SMOOTH  FIN  design  permits 
use  of  high  air  velocities  without  turbulence  or  ex¬ 
cessive  resistance  —  provides  ample  heat-exchange 
capacity  in  limited  space. 

You  can  safely  specify  Aerofin  coils  at  full 
published  ratings.  Aerofin  performance  data  are 
laboratory  and  field  proved. 


^€POFIN  CoRPOftATION 


101  Greenway  Are.,  Syracuse  3,  N,  Y. 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 

ENGINEERING  OFFICES  IN  PRINCIPAL  CITIES 
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WASHINATON  OVOtTONES  (Continued  from  page  8) 


— Raise  interest  rates  on  rental  and  cooperative  management  housing  to  5  Vi  % , 
and  on  cooperative  sales  housing  to  6% . 

Omitted  are  the  following  controversial  provisions: 

— puUic  housing  funds  and  direct  loans  for  Innising  the  eldnly. 

— inoeased  maturity  for  FHA  mortgages. 

— requirement  that  FNMA  buy  mortgages  at  par. 

— FNMA  special  assistance  autlKHization  for  cooperatives. 

— new  secondary  mortgage  FNMA  loan  program. 

— authorization  for  hospital  constructkm,  and  for  savings  and  loan  associations 
to  lend  for  land  developmrats. 

The  new  bills  do,  however,  authorize  $600  million  for  urban  renewal  over  a 
two  year  period,  and  $200  million  to  continue  college  housing  programs. 

•  Labor  legislatkm,  if  any  be  enacted,  may  be  limited  to  internal  affairs  of  unions. 
Business  is  still  pressing  for  action  to  strengthen  methods  of  coping  with  seoxidary 
boycotts,  abuses  of  organizational  picketing  and  similar  tactics.  Organized  labor, 
on  the  other  hand,  is  urging  concessions. 

A  Senate  subcommittee  has  approved  S-1046,  increasing  the  minimum  wage  to 
$1.25  an  hour  and  extending  coverage  to  10  million  workers.  Passage  by  the 
Senate  at  this  session  is  possible.  House  action  may  depend  upon  viewpoints 
expressed  by  constituents. 

•  “Money  musts”  acted  upon  by  Congress,  and  which  would  otherwise  have 
expired  on  June  30: 

— Present  “Korean  war  emergency”  corporate  and  certain  excise  taxes  extended 
for  one  year. 

— Renegotiation  Act  extended  for  three  years;  provisions  made  for  committee 
investigation  of  procurement  practices. 

— Permanent  d^  limit  increased  to  $285  billion;  temporary  debt  ceiling 
increased  to  $295  billion  for  one  year. 

•  Heating  and  cooling  devices  of  unconventional  types  may  be  dividends  df  the 
Naval  Research  Laboratory’s  studies  of  thermoelectric  generation  systems.  NRL’s 
second  status  report  indicates  early  placing  of  additional  contracts  to  develop 
commercial  applications. 

Navy,  as  unified  by  recmt  contracts  with  Carrier  Corporation  and  Westinghouse, 
is  concerned  with  shipboard  thermoelectric  power  generation  and  cooling. 

Army  and  Marine  Corps  are  interested  in  thermoelectric  generation  for  ground 
vehicles.  Marine  Corps  also  wants  miniaturized  units  to  heat  or  cool  individual 
clothing,  including  body  armor. 

Space  agencies  are  concerned  with  heating,  cooling,  and  auxiliary  power  for 
misriles  and  satellites. 

NRL’s  rqx>rt  indicates  that  inq>rovemait  of  materials  must  be  the  next  step. 
Contemplate  is  18-month  program  focused  on  extrane  teiiq)erature  ranges — ^to 
2,000  degrees — on  theory  that  intermediate  ranges  can  be  estimated. 

•  Increasing  consumpticm  of  electric  power  on  farms,  as  reported  by  the  Agri¬ 
culture  Department,  again  signals  the  importance  ol  the  farm  market  as  an  outlet 
for  products  of  the  heating,  ventilating  and  air  conditioning  industries. 

Average  of  472  kilowatt  hours  per  farm  during  1958  established  a  new  record. 
For  1957  the  average  was  415,  wiA  195  kwh  the  1947-49  average.  Increases  last 
year  varied  from  10%  in  Middle  Atlantic  states  to  18%  in  the  East  South  Central 
states.  Pacific  Coast  states  lead  in  power  consumption  per  farm,  with  irrigation 
pumps  an  important  factor. 

•  Departmmits  of  Defense  and  Agriculture  have  indicated  an  interest  in  entering 
disfHays  at  the  11th  Air  Conditioning  and  Refrigeration  Industry  Exposition, 
November  2-5  in  Atlantic  City.  Th^  would  show  the  many  essratial  ai^ications 
dl  rdrigerati<xi  and  air-ccMiditioning  to  the  Natimi’s  defense  and  food  su[^ly. 
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Half  a  century  of  specialized  engineering  and  production  experience 
provides  a  complete  qualify  line  of  precision  products  for  industrial, 
institutional,  and  residential  Steam  Heating  Systems.  For  example,  here 
are  just  two  from  Hoffman’s  line  of  Pressure  Reducing  Valves,  They  will 
reduce  the  pressure  of  fluids  from  a  higher  initial  pressure  to  a  lower 
secondary  pressure. 

No.  710  PRESSURE  REDUCING  VALVE 

For  steam,  water,  air,  oil,  or  gas. 

Single  seated  valve  for  either  dead-  ^  rC"'''W  Jl  i 

end  or  continuous  service.  Max.  high  ^ 

pressure:  250  lbs.  per  sq.  in.  Low  pres- 


sure  range:  5  to  80 

OL 

lbs,  per  sq.  in.  Sizes 

JF 

'/j"  through  1  '/j". 

Si 

No.  700  PRESSURE  REDUCING  VALVE 

For  steam  heating  systems.  Dou- 
ble  seated  design  limited  to  con¬ 
tinuous  service  applications.  Max. 
high  pressure;  200  lbs.  per  sq.  in 
Low  pressure  range:  1  to  1  5  lbs. 
per  sq.  in.  Sizes  Vj”  through  8” 


Whether  your  need  is  for  improved  design  Pressure  Reducing  Valves,  Traps  or 
Pumps,  simply  call  your  local  Hoffman  wholesaler,  or  write  for  free  literature 
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NEWS  OF  THE  MONTH 


U.  S.  AIR  FORCE 

holds  conferonco  on  refrigeration 
and  air  conditioning  at  Wright- 
Patterson  Air  Force  Base,  Ohio. 

Mechanical  cooling  has  developed 
into  an  important  phase  of  Air 
Force  functioning.  Should  the  pres¬ 
ent  rate  of  mechanical  cooling  in¬ 
stallations  continue,  it  is  expected 
that  by  1960,  the  Air  Force  will 
have  equipment  totalling  500  million 
dollars.  To  keep  its  personnel  in¬ 
formed  of  the  latest  advances  in  air 


Five  engineering  students  from 
Ghana,  a  new  country  on  the  west¬ 
ern  coast  of  Africa,  made  the  first 
stop  on  a  nationwide  industrial 
tour  at  the  York  Division  of  Borg- 
Warner  Corporation,  York,  Pa. 

The  students,  whose  ages  range 
from  26  to  29,  are  part  of  a  group 
from  Ghana  who  are  making  the 
tour  under  the  auspices  of  Inter¬ 
national  Cooperation  Administra¬ 
tion.  They  have  been  provided 
scholarships  by  sponsors  in  Ghana 
for  academic  training  in  the  United 
States  and  Canada  in  civil  and  me¬ 
chanical  engineering. 

The  five  students  are  John  K. 
Adadevoh,  majoring  in  mechanical 
engineering  at  the  University  of 
Wisconsin;  Walter  G.  K.  Adanuvo, 


conditioning  and  refrigeration,  a 
U.  S.  Air  Force  Refrigeration  and 
Air  Conditioning  Conference  was 
held  at  Wright-Patterson  Air  Force 
Base,  Dayton,  Ohio,  July  13  through 
16  during  which  over  30  papers 
were  presented. 

More  than  320  persons  attended 
this  conference,  with  about  equal 
numbers  among  the  groups  of  Air 
Force  personnel,  government  em¬ 
ployees,  and  engineers  from  private 
industry. 

Ninety  percent  of  the  mechanical 


mechanical  engineering,  McGill 
University;  Osei  K.  Bonsu,  me¬ 
chanical-aeronautical  engineering, 
Oregon  State  College  of  Engineer¬ 
ing;  Solomon  P.  K.  Daidzie,  me¬ 
chanical  engineering  Drexel  Insti¬ 
tute;  and  Ofei  Saakwa-Mante,  civil 
engineering,  Swarthmore  College. 

On  their  arrival  at  York,  they 
were  met  by  David  A.  Schrom,  gen¬ 
eral  works  manager,  who  explained 
the  company’s  operation.  They  were 
then  taken  on  a  tour  of  the  produc¬ 
tion  facilities  by  Fred  C.  Bahr,  Jr. 
and  Paul  J.  McDaniel,  both  gradu¬ 
ate  student  engineers  employed  by 
the  COtt»pany. 

The  other  five  students  in  the 
group  spent  the  day  at  the  Hydrau¬ 
lic  Division  of  Allis-Chalmers  Co. 


cooling  in  the  inventory  of  the  Air 
Force  is  used  to  increase  the  proper 
operational  capability  of  mechanical 
and  electrical  equipment,  and  about 
10%  is  used  for  personnel  cooling  in 
administrative  areas.  Of  this  10%, 
less  than  2%  is  used  for  cooling  in 
living  quarters. 

At  present,  some  thought  is  being 
directed  to  the  cooling  of  quarters 
of  enlisted  personnel  who  are  sta¬ 
tioned  in  areas  where  periods  of 
hi^h  weather  discomfort  are  com¬ 
mon,  as  in  the  South  Pacific  zone. 

The  group  was  welcomed  by  Lt. 
Gen.  W.  F.  McKee,  Vice  Com¬ 
mander  of  the  Base,  and  Brig.  Gen. 
E.  B.  Cassady,  Director  of  Per¬ 
sonnel  and  Support  Operations. 

Wright-Patterson  is  the  largest 
Air  Force  base,  and  there  are  30,000 
persons  at  this  base  including  Air 
Force  and  civilian  personnel. 

John  M.  Ferry,  Special  Assistant 
for  Installations,  Office  of  the  Secre¬ 
tary  of  the  Air  Force,  pointed  out 
that  air  conditioning  has  extended 
far  beyond  the  cooling  of  the  home. 
It  has  become  an  essential  part  of 
SAGE,  computer  rooms,  missiles, 
and  so  forth,  and  the  cost  of  making 
the  required  cooling  installations, 
becomes  insignificant  in  relation  to 
the  technical  results  achieved. 
Equipment  is  saved  and  better  re¬ 
sults  are  obtained.  However,  there 
is  a  major  need  to  train  the  Air 
Force  in  the  proper  air  conditioning 
and  refrigeration  methods. 

Maj.  Gen.  A.  M.  Minton,  Director 
of  Civil  Engineering,  Headquarters, 
U.  S.  Air  Force,  in  his  talk  men¬ 
tioned  that  the  Air  Force  is  the 
largest  customer  of  the  air  condi¬ 
tioning  industry.  While  at  present 
maintenance  is  no  problem,  it  is 
expected  that  as  the  equipment 
begins  to  show  wear,  that  mainte¬ 
nance  will  develop  into  a  major 
headache  during  the  next  two  or 
three  years.  He  said,  “We  are  living 
in  a  fool’s  paradise  because  equip¬ 
ment  is  new  and  attention  will  have 
to  be  given  to  maintenance.’’ 

Most  complicated  installations  of 
the  Air  Force  are  in  remote  spots 
(Continued  on  page  14) 
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There's  still  time  to  get  your 

FREE  GENETRON  CARRY-STAND 

(If  you  haven’t  already  got  yours,  get  It  nowl) 


Offer  good  through  August  with  purchase  of  22  lbs.  or  more  of 


#■  super-dry 

0dl0l  I  oil  REFRIGERANTS 


Interchangeable! 

Ideal  for  service  use.  Use  on  any 
10  lb.  or  25  lb.  ref  rigerant  cylinder. 


Big  Value! 

Worth  at  least  $5  retail!  Yours 
free  when  you  buy  "Genetrons” 
during  August.  Don’t  miss  it! 


GENERAL  CHEMICAL  DIVISION 

40  R*otor  etreet.  N«w  York  N.V. 


A  GIFT 
FROM  YOUR 
WHOLESALER 

SUPPLY  LIMITED/ 

Only  One 
to  a  Customer! 


It's  a 


Stand! 


Swing  wrench  freely!  Full 
120°  operating  arc— seven 
inch  span  between  uprights. 


Easy  to  get  at  valve! 
Valve  stem  clears 
floor  by  over  3  inches. 


No  skinned  knuckles!  ' 
Gives  plenty  of  hand 
room— over  8  inches  high. 
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(Continued  from  page  12) 

away  from  Rood  service  stations.  It 
is  important  to  have  the  greatest 
reliability  of  the  equipment  installa¬ 
tion,  The  operation  of  these  very 
expensive  installations  are  depend¬ 
ent  on  the  proi)er  functioning  of 
comparatively  inexpensive  air  con¬ 
ditioning  equipment. 

The  Air  Force  is  wholeheartedly 
back  of  the  ARI  program  for  certi¬ 
fication  of  equipment,  and  one 
development  will  be  that  in  the  near 
future,  the  Air  Force  will  require 
the  certification  of  all  equipment 
that  it  purchases.  Reliable  equip¬ 
ment  is  necessary  so  that  the  Air 
Force  can  get  away  from  major 
maintenance  problems. 

The  conference  was  arranged  by 
William  T.  Smith,  Headquarters, 
USAF.  In  outlining  the  purpose  of 
this  meeting,  he  called  attention  to 
the  fact  that  in  1950,  the  cost  of 
maintenance  of  air  conditioning  and 
refrigeration  equipment  was  less 
than  3  million  dollars,  that  this 
figure  had  built  up  to  8.5  million  by 
1956,  and  if  the  present  rate  of  in¬ 
crease  continues,  it  will  build  up  to 
10  million  by  1960.  He  hoped  that 
as  a  result  of  this  meeting  and  the 
exchange  of  information,  that  it 
would  be  possible  for  the  Air  Force 
to  obtain  better  air  conditioning 
systems  at  less  cost. 

At  the  conference  dinner,  the 
principal  speaker  was  Paul  M. 
Augenstein,  president,  Airtemp 
Division,  Chrysler  Corp.  He  said, 
“The  air  conditioning  industry  can¬ 
not  help  but  view  the  Air  Force 
with  a  distinct  feeling  of  pride.  We 
are  proud  of  the  part  that  our  indus¬ 
try  has  played  and  will  continue  to 
play  in  the  accomplishment  of  your 
objectives. 

“Apparently  you  feel  no  qualms 
concerning  the  expenditure  of  public 
funds  for  process  air  conditioning 
which  maintains  temperature  or 
climate  to  enable  inanimate  complex 
machinery  or  weapons — and  the  de¬ 
vices  that  deliver  these  weapons — 
to  perform  in  their  most  efficient 
manner.  If  this  be  true,  then  why 
should  there  be  any  hesitancy  in 
asking  for  similar  funds  in  making 
the  people  who  design,  produce, 
maintain  or  operate  these  same 
materials,  perform  their  functions 
at  the  highest  point  of  efficiency.” 


FABULOUS  FUTURE 

forcast  for  electric  power  mar¬ 
ket.  Forum  sees  electric  heating, 
air  conditioning  in  major  role. 

Since  1944,  Westinghouse  Elec¬ 
tric  Corporation  has  invited  the 
leaders  of  the  electric  utility  indus¬ 
try,  every  five  years,  to  a  review  of 
the  future  of  the  electric  power 
market.  A  capsule  version  of  the 
Fourth  Future  Power  Conference, 
originally  a  two-day  affair  in  Pitts¬ 
burgh,  was  held  recently  in  New 
York  City. 

This  look  at  a  bright  future 
power  market  was  divided  into 
three  parts:  industrial,  commercial, 
and  residential.  While  each  division 
has  its  own  particular  complexities, 
each  had  aspects  of  interest  to  heat¬ 
ing  and  air  conditioning  designers. 

IndvHtrial:  As  all  the  advantages 
of  air  conditioning  to  industry  be¬ 
come  fully  realized  (i.e.,  profit  mak¬ 
ing  items  such  as  decreased  acci¬ 
dents,  decreased  absenteeism,  im¬ 
proved  quality,  and  increased  pro¬ 
ductivity),  great  increases  in  this 
equipment  should  be  seen.  Present 
total  air  conditioning  i)ower  use  in 
the  United  States  is  23-billion  kwh, 
of  which  only  300,000  kwh  .serves 
industrial  air  conditioning.  While 
e.stimated  figures  are  not  available 
for  industrial  air  conditioning,  total 
air  conditioning  power  require¬ 
ments  .should  reach  45-billion  kwh 
in  1963  and  67-billion  kwh  in  1968. 

Commercial:  The  staggering  sum 
of  $500,000,000,000  is  the  estimated 
value  of  all  the  existing  buildings  in 
the  United  States.  The  next  decade 


RECORD  BUDGET 

announced  at  l-B-R  Annual  Meet 
rovides  for  hydronic  research 
ouse,  schools,  technical  guides. 

A  record  budget  for  industry  re- 
.search,  te.sting  and  education  and 
the  opening  of  a  new  hydronics  re¬ 
search  house  were  announced  last 
month  at  the  annual  meeting  of  the 
Institute  of  Boiler  and  Radiator 
Manufacturers.  The  membership 
approved  plans  for  the  expansion  of 
Institute  activities  designed  to  cap¬ 
ture  a  larger  share  of  the  home 
heating  market.  Members  also  par- 


will  see  the  same  amount  spent  in 
new  construction,  with  an  additional 
$250,000,000,000  going  for  moder¬ 
nization  and  maintenance  of  exist¬ 
ing  buildings. 

A  load-building  part  of  this  con¬ 
templated  construction  could  be 
(and  should  be,  with  the  proper 
leadership,  according  to  Westing- 
house)  controlled  climate  for  large 
public  areas.  Commercial  proprie¬ 
tors  can  expect  an  average  of  only 
150  good  shopping  days,  weather- 
wise,  per  year.  By  contrast,  in 
Southdale  Shopping  Center,  near 
Minneapolis,  seventy-five  stores  cir¬ 
cumscribing  a  glass-enclosed  mall 
enjoy  365  good  shopping  days  each 
year  in  an  ambient  temperature  of 
72  deg  F.  Leadership,  mentioned 
above,  should  come  from  power 
companies  in  their  contacts  with 
consulting  engineers,  architects 
and  electrical  contractors,  who 
largely  determine  the  direction  of 
commercial  money  for  construction. 

Residential:  Electric  heating  and 
cooling,  as  promoted  by  Westing- 
house  through  the  Gold  Medallion 
program  and  the  Total  Electric 
Home  concept,  is  seen  as  the  major 
factor  capable  of  sustaining  the 
previous  residential  power  growth 
rate.  Power  for  residential  electric 
heating  and  cooling  should  increase 
its  part  of  the  total  load  by  6%  in 
1968  and  by  13%  in  1978.  In  terms 
of  electrically-heated  homes,  a  mod¬ 
erate  estimate  by  the  company  fore¬ 
sees  the  present  500,000  homes 
reaching  2,200,000  by  1968,  8,000,- 
000  by  1978,  with  a  possibility  of 
4,000,000  by  1968  and  20,000,000  by 
1978. 


ticipated  in  ceremonies  formally 
dedicating  the  new  split-level  re¬ 
search  house. 

According  to  I-B-R  general  man¬ 
ager  Robert  E.  Ferry,  an  Institute 
budget  in  excess  of  $250,000,  an  all- 
time  high,  was  approved  to  back 
I-B-R  activities  during  1960,  in¬ 
cluding  heating  and  cooling  studies 
in  the  new  research  house,  op)era- 
tion  of  the  I-B-R  test  laboratory 
and  schools,  and  production  of  tech¬ 
nical  guides  and  other  publications 
for  the  trade. 

(Continued  on  page  130) 
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"BAUINGING  bottlenecks: 


iXTCMtOII  WAU.  II4(H*TI0II 


SKown  above  i*  a  typical  effic*  building  Dual  Duct  layout  with 
individual  ovarhood  mixing  units  in  each  zone  for  lelectiv*  tem- 
porotur*  control.  Rodiotion  at  tho  exterior  walls  prevents  undesirable 
down  drafts  in  cold  climates  and  provides  heat  during  night  and 
weekend  operation  (existing  buildings  with  radiation  systems  ore 
usually  treated  in  this  manner).  Changes  in  mixing  units  and  zone 
arrangements  may  readily  be  mode  without  disturbing  the  main 
system.  When  equipped  with  pre-set  volume  regulators,  no  balancing 
of  units  is  required  on  the  job  site. 

Ilfustroted:  Buensod  Type  H  unit  designed  for  overhead  installation, 
generof/y  above  hung  tailings.  The  unit  discharges  quiatly  and  may 
be  connected  to  any  standard  diffusar  or  grilla.  Cutaway  shows 
Mff-contained  volume  regulator  in  place. 


Tedious,  on-the-job  adjustment  of  volume  used  to  be  a 
major  bottleneck  in  the  installation  of  Dual  Duct  high 
velocity  air  systems.  Now  Buensod  air  mixing  units  with 
Automatic  Volume  Regulators  eliminate  that  bottleneck. 
Units  are  balanced  at  the  factory  to  specifications.  Upon 
installation  they  will  deliver  the  pre-determined  air 
volume  ±5%.  For  renovations  of  existing  buildings,  this 
feature  permits  zones  to  become  operative  upon  installa¬ 
tion  of  units.  There  is  no  need  to  wait  until  the  entire 
job  is  complete. 


A  simple,  tent-shaped  apparatus  is  the  heart  of  this 
Buensod  unit.  It  automatically  maintains  constant  air 
quantity,  regardless  of  static  pressure  variance  on  mixing 
valve  inlet  or  outlet.  The  volume  control  is  completely 
independent  of  any  sensing  instrument,  complicated 
linkage  arrangement  or  outside  power  source. 

Plan  on  Buensod  for  your  next  project. 


BUENSOD  DUAL-DUCT 


Wr/ffor 
dtaUi  tot 


BUENSoosilCEV 


Buensod-Stocey,  Inc./  45  West  18  Street,  New  York  11,  New  York 
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Research  in  Heat  Storage 

A  method  which  offers  considerable  promise  for 
improving  the  annual  load  factor  of  heat  pumps  and 
resistance  heating  systems  is  reducing  electric  peaks  of 
the  heating  load  by  means  of  heat  storage  on  the  cus¬ 
tomers’  premises.  TTie  June  issue  of  the  Edison  Electric 
Institute  Bulletin  presents  the  results  of  preliminary 
investigation  into  heat  storage  materials  and  systems. 
These  investigations  were  conducted  by  Battelle  Mem¬ 
orial  Institute  and  Comstock  and  Wescott,  Inc.,  for  the 
Joint  Heat  Pump  Committee  of  the  Association  of 
Edison  Illuminating  Companies  and  Edison  Electric 
Institute. 

Battelle’s  report  indicates  that  high-temperature  stor¬ 
age,  charged  with  resistance  heating  properly  controlled, 
offers  the  most  immediate  promise  as  a  means  of 
smoothing  load  curves  with  either  heat  pump  or  other 
electric  heating  systems.  Its  second  choice  is  condenser- 
side  storage  charged  by  the  heat  pump.  Evaporator- 
side  storage  charged  with  “free”  heat  is  placed  third. 

For  high-temperature  storage,  the  most  promising 
media  indicated  in  this  report  appear  to  be  fused  salts 
and  refractory  oxides.  For  condenser-side  storage,  the 
most  promising  material  which  permits  the  utilization 
of  heat  of  fusion  is  indicated  to  be  the  paraffin  waxes. 
However,  the  report  notes  that  present  prices  for  com¬ 
mercial  waxes  make  their  use  for  this  purpose  un¬ 
economical.  For  evaporator-side  storage,  both  the  sen¬ 
sible  heat  and  heat  of  fusion  of  water  are  suggested. 

Table,  which  is  abstracted  from  this  report,  compares 
the  volume  of  selected  materials  needed  for  storing  one 
million  Btu.  The  volumes  are  for  materials  only  and 
do  not  include  provisions  for  associated  apparatus, 
necessary  insulation,  and  voids  in  the  storage  media 
required  for  heat  transfer. 

Comstock  and  Wescott’s  report  recommends  that 
future  research  and  development  work  which  might  be 
expected  to  yield  a  practical  method  of  heat  storage  be 
directed  to  the  simultaneous  study  of  three  classes  of 
systems  which  seem  the  most  outstanding  of  the  wide 
range  of  phenomena  investigated,  plus  a  study  to  in¬ 
crease  the  effectiveness  of  insulation  in  order  to  reduce 
its  volume.  It  selects  from  each  class  a  specific  system 


COMPARISON  OF  VOLUME  OF  MATERIALS  NEEDED 
FOR  STORING.  IN  STORAGE  SYSTEMS  SELECTED  BY 
BAHELLE  MEMORIAL  INSTITUTE 


Storage  System  | 

and  Materials 
Considered  Most  Suitable 

Useful  Temperature  j 
Range,  deg  F 

[  Approximate 
Material  Volume 

Cu  Ft  per  Million  Btu 

Evaporator-side  System 
Ice/Water 

15-70 

84 

Condenser-side  System 
Water 

100-130 

530 

Paraffin  waxes 

100-130 

210 

High-temperature  System 
Water 

1 10-300 

84 

Ceramic  Oxides 

(Magnesium  Oxide) 

110-800 

26 

Fused  Salts 

(Sodium  Nitrate) 

110-800 

20 

which,  for  the  moment,  seems  the  most  promising.  In 
rating  the  merits  of  the  various  systems,  the  report  indi¬ 
cates  that  the  safety  aspect  and  the  space  occupied  in 
the  house  were  weighted  very  heavily  as  compared  with 
other  considerations.  The  three  classes  of  systems  are: 

Heat  of  Hydration  Systems.  This  class  is  one  which 
utilizes  the  heat  generated  when  certain  substances  are 
combined  with  water.  The  report  recommends  starting 
with  systems  using  calcium  oxide  (ordinary  lime)  and 
either  liquid  water  or  water  vapor.  Such  systems  are 
considered  to  involve  little  hazard,  and  are  among  the 
smallest  and  lightest  of  the  systems  studied.  (Approxi¬ 
mate  volume  for  storage  of  one  million  Btu  is  10.3  cu 
ft,  materials  only).  Furthermore,  regeneration  may  be 
accomplished  by  the  use  of  electric  resistance  heating 
during  periods  suitable  for  a  favorable  load  factor.  The 
principal  problem  to  be  solved  consists  of  preparing  the 
calcium  oxide  in  a  physical  form  suitable  to  withstand 
continued  regenerative  cycles  without  deterioration. 

Heat  of  Fusion  Systems.  This  class  is  one  which 
uses  primarily  the  heat  liberated  when  a  suitable  mate¬ 
rial  changes  from  a  liquid  to  a  solid  form.  The  report 
states  that  materials  providing  sufficient  heat  and  oc¬ 
cupying  a  sufficiently  small  volume  require  high  tem¬ 
peratures.  Report  specifically  recommends  studying  a 
system  using  sodium  hydroxide.  This  system  would  be 
charged  with  resistance  heating  under  controlled  con¬ 
ditions  of  electricity  supply,  and  would  provide  heat 
from  fusion  and  allotropic  change,  as  well  as  from 
sensible  heat.  Report  indicates  that  this  system  has 
many  advantages,  among  them  being  the  relatively 
small  space  required  (24.7  cu  ft  per  million  Btu,  ma¬ 
terials  only),  the  mechanical  simplicity,  a  minimum  of 
development  work,  and  an  adequate  safety  rating  if 
handled  properly. 

Heat  of  Chemical  Change  Systems.  This  class  is  one 
which  uses  the  heat  resulting  from  certain  chemical 
reactions,  such  as  the  reaction  of  hydrogen  with  the 
oxygen  in  the  air.  The  report  indicates  that  the  heat 
of  this  reaction  can  be  released  in  a  controlled  way 
without  excessively  high  temperatures  by  passing  air 
containing  a  fraction  of  a  percent  of  hydrogen  through 
a  catalytic  reactor  which  causes  the  hydrogen  to  com¬ 
bine  with  a  small  part  of  the  oxygen  in  the  air  with  the 
only  resultant  products  being  heat  and  water  vapor.  It 
is  suggested  that  the  hydrogen  be  obtained  through 
electrolysis  of  water  or  from  a  metal-acid  reaction.  The 
report  recommends  an  experimental  study  of  the  hydro¬ 
gen-oxygen  reaction  method,  with  particular  reference 
to  the  storage  of  the  hydrogen  in  the  form  of  a  metallic 
hydride,  such  as  magnesium  hydride.  Comstock  and 
Wescott  is  of  the  opinion  that  this  system  has  great 
promise  (9.3  cu  ft  per  million  Btu,  materials  only) 
but  that  storage  of  hydrogen  in  a  metallic  hydride  is 
relatively  new  and  will  require  extensive  research.  Fur¬ 
thermore,  while  the  contemplated  proportion  of  hydro¬ 
gen  and  air  in  the  mixture  would  be  well  within  safety 
limits,  the  safety  aspects  of  such  a  system  would  have 
to  be  carefully  studied  because  of  the  inherent  inflam¬ 
mability  of  hydrogen. 
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UNIVERSITY  OF  WASHINGTON 
LANDER  HALL— Mm’S  DORMITORY 

Architect:  Young,  Richardson  &  Carlton 
Engineer:  Bouillon,  Griffith  and  Christofferson 
General  Contractor:  John  H.  Sellen  Construction  Co. 
Mechanical  Contractor:  L  G.  Mossort  Co. 


Two  of  a  battery  of  four  B&G  Universal  Pumps 


I 


B&G  UNIVERSAL  PUMPS 
SELECTED  FOR  DORMITORIES 
WHERE  QUIET  IS  ESSENTIAL 


In  buildings  where  students  both  study  and 
sleep,  quiet  is  needed  to  derive  the  greatest 
benefit  from  both.  That  is  why  B&G  Universal 
Pumps  ai«  often  selected  by  mechanical  engi¬ 
neers  for  college  dormitories  where  they  circu¬ 
late  forced  hot  water  heating  systems  without 
vibration  or  noise  which  could  be  created  by 
improperly  selected  pumps. 

For  institutional,  commercial  or  residential 
jobs,  B&G  Booster  and  Universal  Pumps  are 
engineered  and  built  for  just  one  purpose:  to 
meet  the  exacting  demands  of  water  heating 
and  cooling  systems  dependably,  smoothly, 
quietly.  They  are  built  with  such  features  as 
special,  more  costly  motors,  tested  for  silent 
running... oversized  shafts  of  hardened  steel 
alloy . . .  long  sleeve  bearings . . .  noise  dampening 
spring  couplers ...  oil  lubrication  and  leak-proof 
"Remite”  mechanical  seals. 

Specify  B&G  Circulating  Pumps  where  quiet 
dependability  is  essential... over  3,000,000  are 
in  operation  today! 


Bell  &  Gossett 

I  COMPANY 

D«pt.  FV-4,  Morton  Grovo,  IllinoU 

Fat* 

oa.'  OnuJun  Lifttun:  S.  A.  Armannt  Ltd.,  1400  O’Onntr  Drivt,  Toniut  16,  Onutm 


two  B&G 
Universals; 
above  them  is 


Exchanger. 
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Thil  one  central  system  —  nine  Carrier  Automatic  Absorp* 
tion  Refrifirerating  machines  with  a  total  cooling  capacity 
of  6^00  tons  —  will  air-condition  all  planned  buildings  in 
the  Terminal  City  at  New  York  International  Airport. 


COOL  IN  SUMMBR,  HBAT  IN  WINTBRI 

These  Carrier  Automatic  Absorption  machines,  largest 
units  of  their  type,  use  heat  energy  to  obtain  chilling . . . 
operate  from  the  same  gas-fired  boilers  which  heat  the  air¬ 
port  in  winter. 
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THE  WORLD’S  LARGEST 
AIRPORT  COOLING  SYSTEM 

iises  GAlS-operated 

Carrier  Absorption  Refrigeration 


New  York  International  Airport  gets  chilled  water 
for  air  conditioning  its  huge  complex  of  Terminal 
City  buildings  from  Carrier  Absorption  Refriger¬ 
ation  —  one  of  the  most  efficient,  up-to-date,  eco¬ 
nomical  types  of  systems  available  today. 

Carrier  Absorption  units  use  plain  water  as 
the  refrigerant.  No  prime  mover  is  required,  only 
low-pressure  steam  or  hot  water.  Seasonally  idle 
boilers  can  be  put  to  use  on  year  'round  paying 
basis  . . .  and  with  gas  as  the  boiler  fuel,  operating 
costs  are  cut  to  a  minimum. 

This  same  type  of  automatic  operation  can 
make  your  boilers  pay  off  all  summer,  too  —  with 
low-cost  comfort  cooling.  For  full  details,  call  your 
local  gas  company,  or  write  Carrier  Corporation, 
Syracuse  1/  New  York.  American  Goa  Association, 


AUTOMATIC,  PLBXIBLB,  BABY  TO  MAINTAIN 

Gas-operated  Carrier  machines  feature  start-stop  push  but¬ 
ton  control . . .  adjust  from  full  to  zero  load  and  back  again 
automatically.  With  virtually  no  moving  parts,  they  provide 
dependable  low-cost  operation. 


Conitnicted  by:  The  Port  of  New  York  Authority 
Architect:  Skidmore,  Owings  A  Merrill. 

Consulting  Engineers:  Seelye,  Stevenson,  Value  and  Kneeht 
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how  the 
is  put  in 

•  Wheels  in  Peeriess  Electric  Fans  and  Blowers  must  balance 
electronically  perfect  before  they  are  installed  in  their  scrolls. 
This  is  true  no  matter  what  the  size.  Permanent  corrections  are 
made  on  the  wheels  at  this  inspection  point  to  insure  perfect  bal¬ 
ance.  The  wheel  balancing  equipment  you  see  here  in  capable  of 
handling  the  largest  blower  wheel  made. 

PAH  AND  BLOWPn  DIVISION 

1  HI  COMPANY 

Also  Manufacturini  The  Massachusetts  Line® 

WARRSN,  OHIO 

AA«mb*r  of  tho  Air  Moving  and  Conditioning  Attociation,  Inc.  (AMCA) 
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Since  1921 


U|kipmoR[l 


Safes  R0pr0S0iifatlv0S  in  Principal  Citfes 

SKIDMORE  CORPORATION 

ST.  JOSEPH.  MICHIGAN 
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VERTICAL 

PATTERN 


CUT  OPEN 
VALVE 


You  probably  have  made  certain  Marsh  products  your  standbys 
without  realizing  there  are  a  lot  more  of  them 
just  as  superlative  as  the  ones  you  like  so  well. 

Make  the  acquaintance  of  some  of  them  here,  but. 
better  still— Asit  for  this  HHofSh  Cotologl  KljljJlk 


MARSH  HEATING  EQUIPMENT  COMPANY 

Divition  of  Colorado  Oil  and  Gas  Corporation 

DEPT.  U,  SKOKIE,  ILL 

Marsk  Instromofil  ft  Volvo  Co.  (Canada)  Ltd. 
(407  103id  St.,  Edmonton,  Alborta 


MARSH  PACKLESS  RADIATOR  VALVES 

^  i  i  i  ^  i 


WHEEL 

HANDLE 


GRADUATED 


LOCK  AND 
SHIELD 


ANGLE 

PAHERN 


GLOBE 

PAHERN 


I  CORNER  PAUERN 
I  (Soctional  Bolow) 


MARSH  THERMOSTATIC  RADIATOR  TRAPS 


ANGLE 

PAHERN 


STRAIGHTWAY 

PAHERN 


F&T  TRAPS 


I  LEFT  HAND  I  RIGHT  HAND  I 
I  CORNER  PAHERN  |  CORNER  PAHERN  j 


No.  12,  REPRESENTATIVE 
OF  WIDE  LINE 

VENTS 


No.  5  VENT. 
ONE  OF  MANY 


BUCKET  TRAPS 


No.  500  INVERTED 
BUCKET  TRAP 


GAUGES  AND  THERMOMETERS 


THEK.AlTI4AETrR 
(Squora  and  Rewnd) 


HOT  WATER  BOILER 
THERMOMETER 


PIPING 

THERMOMETER 


Fo«r  llaiicM  . 

(AIm  faiwM  roading)  I 


DUCT 

THERMOMETER 
Tkroa  Rongos 
(Alta  ramola  raoding) 
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INSTANT  STEEL 


A  CMl  TO  YOUR  LOCAL  STEEL  DISTRIBUTOR  ENDS  IN-PLANT  SHORTAGES  FAST! 

Emergency?  Your  steel  service  center  can  end  it  in  a  hurry  with  practically  any  amount, 
quality,  size  or  shape  of  steel  you  may  need.  No  more  in-plant  steel  shortages— no  more 
plant  shutdowns— no  more  lost  contracts. 

Or  you  may  choose  to  use  his  facilities,  stocks  and  fast  delivery  service  on  a  regular 
basis.  Whatever  your  production  needs,  your  local  steel  distributor  is  on  hand  ready  to 
give  instant  service.  All  you  have  to  do  is  phone. 

Call  him  for  any  quantity  of  Weirkote  continuous-process  zinc-coated  sheets,  Weirzin 
electrolytic  zinc-coated  sheets,  hot-  or  cold-rolled  sheets  or  any  type  of  steel  you  may 
need  for  any  type  of  production  job. 


WEIRXON  SXEI 
COMPANY 

WEIRTON,  WEST  VIRGINIA 

a  division  of 


NATIONAL  STEEL  ^  CORPORATION 


POOI^ 

VIINIILATION 

CAN  li:ai) 

10  ims . . . 


Hartzell  ventilation  can  help  prevent  it 


Bad  ventilation  is  bad  business  when  it  can 
make  the  difference  between  a  2%  and  a 
1 0%  reject  rate.  And  it  can  make  that  much 
difference  ...  or  more.  No  man  can  consist¬ 
ently  turn  out  good  work  when  he’s  stifled 
by  heat,  smoke  or  fumes. 

There’s  no  stock  answer  to  the  problem 
of  providing  proper  ventilation  for  industrial 
buildings.  But  no  matter  what  your  specific 


problem,  whether  it’s  in  the  operation  of  an 
existing  plant  or  the  design  of  a  new  one, 
you  can  bet  that  Hartzell’s  complete  line  in¬ 
cludes  the  fan,  blower  or  ventilator  that’s 
right  for  your  job. 

Your  nearby  Hartzell  representative  will 
be  happy  to  supply  complete  information.  If 
you  don’t  know  him,  drop  us  a  line  for  his 
name  and  address. 


b«r«'s  a  cempl*t«  lin«  of  air  moving  oquipment  dotignod  and  built  spocificolly  for  industry 


>1^  # 


Otbor  fomovi  HorttoH  products  rndudo 
CorttroHoblo  ond  full  footbormg  propollort 
for  light  oircroft  crop  drying  oquipmont 
•nd  form  vontiloting  tons 


i 


H  ARTZELiT.  propeller  fan  company  •  SS Thomas  tlvd.  Plquo,  Ohlo 

^  CsiHs  Hllb  Csrp.  A  M«mbw  sf  AMCA  iny  ln••ring  Of  tics*  In  Principol  CIIIss 
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NSW  DATA 


This  new  book  shows  how  McDonnell  float-operated 
switches  and  valves,  and  flow  switches,  can  be  used 
to  provide  dependable,  economical  control  for  a  wide 
variety  of  applications. 

On  hydro-pneumatic  tanks,  for  example,  or  water 
chillers;  with  stand-by  pumps  and  surge  tanks;  in 
water  supply  and  proportioning  systems.  All  in  all 
there  are  21  case  studies  in  this  book  .  .  .  and  each 


on  operating  and  safety 
controls  for  jobs  involving 
liquid  level  or  liquid  flow 

one  can  suggest  dozens  of  other  specific  applications. 

These  are  the  standard  time-tested  McDonnell 
products  that  heating  men  know  so  well,  starring 
here  in  roles  that  may  not  be  so  familiar  to  you.  To 
bring  yourself  up-to-date  —  to  learn  a  lot  of  answers 
to  a  lot  of  frequently-encountered  liquid  level  and 
flow  control  problems  —  get  your  free  copy  of  this 
new  Bulletin  ERS-A. 


MCDONNELL  &  MILLER,  Inc. 

3500  N.  Spaulding  Av«.,  Chicago  1 8/  III. 


Send  me  a  copy  of  yoor  new  Bulletin  ERS-A: 
Special  Applications  of  McDonnell  Products 


COMPANY 


ADDRESS 


CITY,  ZONE,  STATE 


:  McDeniMlI  8  Miller,  Inc.,  3500  N.  Spaulding  Av*.,  Chicago  18,  III. 


Quick  selection  from  TACO’S  New  LP  Series 
gives  you  the  Specific  Centrifugal  Pump 
you  need  to  get  Required  Performance! 

Now  you  can  buy  a  centrifugal  pump  with  almost  the  precise  horsepower  you 
need  to  get  the  pump  performance  you  want!  With  exactness  never  before  pos¬ 
sible,  the  Taco  LP  centrifugal  pump  line  design  makes  selection  fast  and  easy. 

For  even  further  accuracy  and  economy  you  have  these  options! 

•  Choose  close-coupled  or  base-mounted  models.  •  Choose  mechanical  seals  or  stuffing  box. 

•  Choose  factory  or  field  installation  of  water-cooling  •  Choose  the  exact  type  of  motor  characteristics  you 

jackets.  want,  including  “extra-quiet”. 

•  Choose  sleeve  or  ball-bearing  frames  on  base-  •  Choose  stainless  steel  or  carbon  steel  motor  shafts, 

mounted  types.  with  or  without  stainless  steel  sleeves. 


Fewest  pump  units  for  broadest  perform¬ 
ance  range!  Taco's  carefully  preplanned  pump 
design  has  resulted  in  a  minimum  of  centrifugal  pump 
units  to  cover  the  broadest  range  of  head  and  flow 
performances  at  optimum  efliciencies! 

Taco  quick  selection  charts  make  it  easy! 


To  cut  inventory  and  maintenance  costs 
LP  pump  parts  are  standardized!  All  LP's 
have  ASA  flanged  connections;  dynamically  balanced 
impellers  with  double  wear  rings  and  rotatable  center 
line  discharge  casings  for  automatic  venting.  Standard¬ 
ization  of  parts  is  welcome  news  to  all  cost  conscious 
pump  users. 


Yes,  this  easy!  Take  a  specific  example  where  the 
requirement  calls  for  pumping  200  GPM  against  a  50' 
head,  with  a  design  specification  of  a  1750  RPM  motor. 
In  seconds.  Taco’s  1750  RPM  Quick  Selection  Chart 
below  (3450  chart  available,  not  illustrated)  tells  you 
that  the  Taco  LP  3-8  is  your  pump. 


New  LP  pump  catalog,  with  quick  selec¬ 
tion  charts  available  now! 

You  will  find  this  new  cata¬ 
log  to  be  complete,  extreme¬ 
ly  helpful.  In  addition  to 


All  Taco  LP  Pumps  are  tested  and  rated  in  accordance  with  the  pro¬ 
cedures  of  the  Hydraulic  Institute  of  which  Taco  is  a  member. 


FLOW  IN  US.  GALLONS  PER  MINUTE 


quick -selection  charts  and 
performance  curves,  it  gives 
complete  details  about  Taco 
LP’s . . .  the  most  flexible  line 
of  centrifugal  pumps  ever 
offered  hydronic  engineers! 
Write  for  your  copy  today! 
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Getting  horsepower  and  efficiency  data 
is  just  as  easy!  Just  follow  the  dotted  line  on  this 
LP  3-8  Performance  Curve.  Note  that  you’ll  need  a 
7.900"  impeller,  the  BHP  input  is  3.7  and  following 
the  dotted  line,  the  BHP  at  maximum  flow  is  4.4 
(requiring  a  5  H.P.  motor)  and  the  efficiency  is  70%. 


HEATERS  IISIOORRORATE 

1160  Cranston  Street  Cranston  9,  Rhode  Island 


Serving  the  Hydronic  Industry  Since  1920 


Underground  Heat  Distribution  Systems 

How  To  Protect  A  System 
Against  Failure 


Specifications  are  the  only  way  a  designing  me¬ 
chanical  engineer  can  be  assured  the  final  project 
will  have  met  his  required  standards  and  be  of  the 
quality  the  owner  bought. 

Three  major  elements  make  up  an  underground 
heat  distribution  system:  an  inner  pipe  to  convey 
steam,  high  temperature  hot  water,  chilled  water, 
condensate,  etc.,  (type  and  size  depending  upon 
project  requirements);  the  insulating  of  the  inner 
pipe  to  minimize  heat  loss;  and  the  outer  casing  to 
protect  the  insulation  and  inner  pipe. 

The  outer  casing  has  to  be  specified  in  such  a 
way  that  it  will  provide  positive  protection  against 
moisture  entrance  and  accumulation.  Saturated 


TMling  welded  jointo  by  applying  a  toap  solution  with  the  casing 
under  25  p.s.i.g. 


insulation,  of  course,  equals  low  efficiency.  Mois¬ 
ture,  present  constantly  in  buried  pipe,  accelerates 
corrosive  action  which  is  amplified  in  acidic  and 
electrolytic  soils. 

To  be  positively  leak  tight  tne  casing  must  be 
tested  air  tight.  The  engineer  should  specify  a  25 
p.s.i.g.  air  test  on  the  casting  for  two  consecutive 
hours  without  a  drop  in  pressure. 

In  order  to  prevent  accumulation  of  moisture,  the 
casing  should  be  specified  with  a  smooth  interior. 


Impact  from  above  and  earth  back  fill  weight  is 
a  problem  the  engineer  resolves  by  specifying  a  14 
gauge  steel  casing  with  a  spiral  lockseam  for  added 
crush  resistance. 

Now  knowing  that  his  casing  is  impact  and  water 
proof  he  protects  the  casing  by  specifying  an  anti¬ 
corrosive  compound  that  will  withstand  a  15,000 
volt  spark  test  and  have  a  permeability  of  .05  perms 
or  less.  ( 

I 

With  the  casing  and  joints  sealed  leak  tight  and  i 
protected  against  electrolysis  and  sub-soil  acids  he  ] 
needs  only  one  bit  of . . . 

Final  Protection 

Any  system  should  be  selected  with  this  thought 
in  mind: 

“That  some  moisture  will  find  a  way  into  the  sys¬ 
tem  such  as  a  rain  storm  prior  to  installation.” 

Therefore,  to  protect  the  system  against  any  mois¬ 
ture  that  may  get  inside  prior  to  final  assembly,  he 
specifies  “that  an  annular  uninterrupted  air  space 
must  run  the  entire  length  of  the  system.”  With  this 
feature  and  openings  at  ends  of  casing  for  draining 
and  venting,  he  can  force  ventilate  the  system  and 
dry  it  out.  By  necessity,  the  insulation  must,  of 
course,  have  an  insoluble  binder  and  be  capable  of 
returning  to  its  original  insulating  eflSciency  when 
dry,  even  after  a  thorough  saturation. 

For  a  free  24  page  catalog  with  facts  and  figures 
for  designing  and  specifying  underground  heat  dis¬ 
tribution  systems,  write:  E.  B.  Kaiser  Co.,  2114 
W.  Lake  Ave.,  P.  0.  Box  47,  Glenview,  Illinois. 


. .  for  highest  quality” 


PIPING  SYSTEMS 
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OFFER  TROUBLE-FREE  OPERATION 


Troubles  common  to  most  air-cooled  condensers  are 
positively  eliminated  by  these  field-tested  new  “Buffalo” 
units. 

“Buffalo”  Air-Cooled  Condensers  are  a  sound  engineer¬ 
ing  choice  for  your  “problem”  air  conditioning  installa¬ 
tions.  They  are  ideal  for  overcoming  such  conditions  as 
weight  and  erection  difficulties — high  maintenance  costs 


— winter  freezing  troubles — winter  head  pressure  prob¬ 
lems —  water  shortages  —  contaminated  water  —  high 
water  cost — high  sewer  tax — poor  drainage. 

“Buffalo”  Air-Cooled  Condensers  offer  these  and  many 
more  advantages  for  air  conditioning  applications.  For 
full  details,  call  your  nearby  “Buffalo”  engineering  rep¬ 
resentative.  Or  write  us  direct. 


Easy -to -Install!  Shipped  as  factory- 
assembled  “packages.”  Lifting  eyebolts  sim¬ 
plify  rigging. 

Trouble-Free  Operation!  Service  calls 
are  practically  nil,  thanks  to  quality  con¬ 
struction  and  unique  control  design. 

Capacities:  to  100  tons  based  on 


120“  condensing  temperature,  40”  suction, 
100“  ambient. 

Vertical  Discharge  is  unaffected  by  wind 
velocity.  Holds  compressor  on  line. 

Opposed  Blade  By-Pass  Damper  Con¬ 
trol  provides  close  modulating  control  not 


possible  with  parallel-blade  dampers... or 
with  “flooded  coil  control.”  Also  saves 
expensive  Freon. 

Low  Silhouette!  The  No.  1000  unit  is 
only  76"  high. 

Unit  Casings!  Heavy-gauge  galvanized 
steel  construction  for  durable  long  life. 


BUFFALO  FORGE  COMPANY 

Buffalo  Pumps  Division,  Buffalo,  N.  Y. 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


Buffalo,  New  York 


VEHTIL/kTING  •  AIR  CLEANING  •  AIR  TEMPERING  •  INDUCED  DRAFT  •  EXHAUSTING  •  FDRCED  DRAFT  •  COOLING  •  HEATING  •  PRESSURE  BLOWING 
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Here  Service  Counts 
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of  St. Louis  •  Since  1890 


EMERSON-ELECTRIC 
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AIR  CONDITIONING.  HEATING  AND  VENTILATING.  AUGUST.  If 59 


The  velocity  of  the  liquid-vapor  mixture  of  the  refrigerant  is  increased  by  the 
flow  through  the  nozzle  orifice.  Also  the  turbulence  created  by  the  pressure 
drop  causes  a  homogenous  mixture  of  the  liquid  and  vapor.  This  refrigerant 
mixture,  while  still  at  high  velocity,  is  then  immediately  deflected  by  the  conical 
button  and  fed  equally  to  each  circuit. 


Our  2o^  A 


—  yinnivcrsarif 
1Q34 . . . IQSg 


See  your  Sporlan  Wholesaler  today . . .  and  be 
sure  to  ask  him  for  Bulletin  20-10. 


AH  VALVE  COMPANY 


7525  SUSSEX  AVE.  ST.  LOUIS  17.  MO. 


EXPORT  DEPr  85  BROAD  Sr.  NEW  YORK  4,  N.  r. 


in  addition  . . .  the  versatile  inter¬ 
changeable  nozzle  affords  custom 
selection  for  any  refrigerant  or 
capacity.  Coils  can  be  stocked  with 
distributors  already  attached  and 
proper  capacity  nozzles  can  be 
selected  either  before  delivery  or 
on  the  job. 

The  removable  nozzle  simplifies 
visual,  air,  or  test  wire  inspection 
at  coil  and  distributor  connections 


Final  coil  and  distributor  leak  test 
made  easy  prior  to  valve  installation. 

Get  controlled  distribution  to  every 
circuit,  every  time  . . .  buy  Sporlan 
Refrigerant  Distributors  with  the 
Versatile  Interchangeable  Nozzle  for 
Peak  Performance  on  all  direct  expan¬ 
sion  multi-circuit  evaporators,  regard¬ 
less  of  load  or  temperature.  Better 
still,  buy  Sporlan  Right  Down  the  Line 
and  get  Peak  Performance  throughout ! 


BETH-CO-WEID  in  BOSTON 

Long-Term  Steel  Pipe  Service  for 
New  Travelers  Insurance  Building 


Bethlehem  Steel  Pipe  works  easily,  in¬ 
stalls  fast.  Beth-Co-Weld  is  furnished, 
black  or  galvanized,  in  sizes  from  to 
4  in.,  nominal,  and  in  uniform  21-ft 
lengths,  ±  1-in.,  and  in  random  or  cut 
lengths.  We  produce  larger  diameters 
as  Electric  Resistance-Weld  Steel  Pipe. 


The  Travelers  people  practice  what 
they  preach.  Their  new  16-story  office 
building  is  well  protected  against 
fire  by  a  network  of  sprinkler  and 
fire  lines.  But  this  is  their  real  insur¬ 
ance:  the  lines  are  fabricated  from 
Beth-Co-Weld  and  Bethlehem  Elec¬ 
tric  Resistance-Weld  Steel  Pipe. 

Vent  and  drain  lines,  too,  are 
steel  pipe  made  by  Bethlehem — 
some  galvanized  and  furnished  in 
extra-long  23-ft,  2-in.  lengths  which, 
cut  in  half,  run  the  full  11-ft,  7-in. 
story  height.  Travelers  found  true 
economy  in  Bethlehem  Steel  Pipe. 

In  any  building,  durable,  low- 
cost  steel  pipe  is  a  sound  choice.  On 
your  next  job,  use  Beth-Co-Weld 
and  Bethlehem  Electric  Resistance- 
Weld — Steel  Pipe  at  its  best. 


BETHLEHEM  STEEL  COMPANY 
BETHLEHEM,  PA. 

Export  Distributor: 

Bethlehem  Steel  Export  Corporation 


Architect:  Kahn  &  Jacobs,  New  York.  General  Contractor:  George  A.  Fuller, 
Boston.  Plumbing  Contractor:  Crane  Plumbing  and  Heating  Co.,  Cambridge, 
Maas.  Pipe  Jobber:  Charles  D.  Sheehy,  Inc.,  South  Boston. 


BETHLEHEM  STEEL 
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even  the  bearings  are  built  for  "comfort” 
in  Fafnir-equipped  Westinghouse 
Comfort  Command  Air-  Conditioners 


When  Westinghouse  designed  the  versatile  Comfort  Command  Air  Condi¬ 
tioner,  they  built  it  for  cool,  quiet,  trouble-free  comfort  right  down  to  the 
blower  wheel  bearings!  i  i  i  Fafnir  Super-Quiet  Ball  Bearings  on  the 
blower  shaft  feature  balls  and  races  specially  polished  for  noiseless  service. 
Fafnir  developed  current-conducting  rubber  grommets  absorb  vibrations 
...eliminate  the  need  for  grounding  clips  or  springs,  i  ■(  i  Bearing 
maintenance  is  practically  nil.  Relubrication  is  never  needed.  Plya-Seals, 
contact  type,  lock  in  factory- packed  lubricant,  and  protect  against  con¬ 
taminants.  i  i  i  Investigate  Fafnir’s  wide  selection  of  ball  bearings  and 
ball  bearing  units  for  heating  and  air  conditioning  equipment.  Chances  are, 
you’ll  find  types  and  sizes  that  fit  your  needs  precisely.  Write  for  bulletin 
today  to  The  Fafnir  Bearing  Company,  New  Britain,  Connecticut. 


WESTINGHOUSE  COMFORT  COMMAND  offers  customized  home  cooling.  Combines  with  any 
hot  air  system  for  year-round,  automatically-controlled  indoor  comfort.  Economical  air-cooled 
condensing  unit  (illustrated)  permits  outdoor  installation,  with  add-on  cooling  coil  unit  for 
interior  duct  installation. 
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address 


city,  state 


When  yon 

compare 

copper 

fittings... 

remember  David  and  Goliath  I 


ACTUAL  BURST  TEST  of  installed  1/2  nibco 
wrot  copper  tee  shows  that  the  tubing  burst  at 
3760  p.  s.  I,,  and  that  nibco  wrot  fittings  are 
stronger  than  the  tube  they  join  .  .  .  an  extra 
margin  of  safety  that  far  exceeds  pressure 
demands  of  liquids  or  gases  In  a  copper  system. 


AUGUST,  195T,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Like  David  of  old,  NIBCO  wrot  copjier  fittings 
are  strong  where  it  counts.  Wall  thicknesses  in 
the  NIBCO  "zone  of  strength”  (as  shown  in  the 
cutaway  tee,  for  example)  are  not  made  to  the 
"  L”  minimum  ASA  standard,  but  have  heavier 
than"K”  wall  thickness  of  metal. .  .additionally 
densified  in  processing.  This  is  but  one  reason 
why  NIBCO  fittings  are  specified  by  the  nation’s 
leading  contractors  and  service  organizations. 
See  your  NIBCO  wholesaler,  or  send  coupon  for 
FRea  CATALOO. 


NIRCO  INC.— Dept.  J-6308  Elkhart,  Indiana 

Please  send  "Catalog  I"  of  NIBCO  fittings. 


Husky  fittings  conform  in  all  respects  to  the 
following  high  standards  set  forth  by  the  Amer¬ 
ican  Society  For  Testing  Materials:  A  234-58T. 


/  PROCESS  AND 
f  MATERIAL 

f  MANUFACTURE 
CHEMICAL 
I  COMPOSITION 


/'  TENSILE 
PROPERTIES 

HARDNESS 

/  WORKMANSHIP  AND 
FINISH 


HUSKY 

WELDING  FITTINGS 


HEAT  TREATMENT  ^  MARKING 


INSPECTION 


Learn  why  Husky  fittings  are  ”7  Ways  Better'' 
. . .  send  coupon. 

^  ^  #  A  • 

tees  reducing  tees  90°  elbows  45°  elbows  reducers 


_ _ T 


SEND  FOR  CATALOG  OF  HUSKY  STEEL 
WELDING  FITTINGS 

NIBCO  INC.,  DEPT.  J-6308,  Elkhart,  Indiana 

Please  send  your  new  Husky  Catalog  H-1  without  cost  or 

obligation. 


city,  state 

l~l  Please  also  send  address  of  nearest  supplier. 
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VALVE  TIPS 


All  Pilots  Fit  All  Main  Valve  Sizes 
Downtime,  Maintenance, 
Inventory  Reduced 


Let’s  start  off  by  admitting  there’s  no 
such  thing  as  a  “maintenance-free” 
regubting  valve.  Any  valve  that  auto¬ 
matically  controls  temjx'ratures  or 
pressures  within  close  limits  can  be 
affected  by  dirt  in  steam  lines. 

If  trouble  does  develop,  engineers 
want  a  regulator  they  can  get  back  on 
the  line  —  fast.  'That’s  one  reason  why 
more  engineers  are  standardizing  on 
Spence  Regulating  Valves  with  exter¬ 
nally  mounted  pilots.  'The  simple  test 
of  disconnecting  the  external  bends 
establishes  whether  the  trouble  is  in 
the  main  valve  or  the  pilot. 

If  the  main  valve  is  the  trouble  spot, 


it  can  be  maintained  without  removing 
the  valve  body  from  the  line.  If  the 
pilot  is  the  trouble  spot,  it  is  easily  re¬ 
moved  for  cleaning.  However,  if  pro¬ 
duction  downtime  is  a  strong  factor, 
the  fastest  method  is  to  install  a  spare 
pilot  and  it  is  inexjiensive. 

All  Sf)cnce  pilots  fit  all  sizes  of 
Spence  main  valves.  If  you  have  twenty 
pressure  regulators,  for  instance,  all  you 
need  is  one  spare  pilot.  It  will  6t  all 
main  valve  sizes  from  to  1 2". 

Another  advantage  of  the  Spence 
design  is  the  external  pilot  is  inter¬ 
changeable.  You  can  change  the  func¬ 
tion  of  a  regulator  by  merely  changing 


the  pilot.  In  many  plants  this  can  rep¬ 
resent  an  important  factor  in  reduced 
inventory  costs  because  you  only  carry 
a  few  inexpensive  extra  pilots  instead 
of  complete  regulators.  Obviously, 
there  is  also  a  considerable  savings  in 
labor  costs  when  a  valve  can  be  eon- 
verted,  in  the  line,  from  a  temperature 
regulator  to  any  one  of  various  pressure 
regulators. 

'The  pictures  above  show  a  few  of 
Spence’s  wide  line  of  automatic  regu¬ 
lators.  For  more  information  write  for 
Bulletin  TE. 

SPENCE  ENGINEERING  COMPANY,  INC. 

Walden,  New  York 
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I  threads 
^  interlocking 
I  temperature 
\  humidity 
system 


'  CONTRACTOR 

Park  West 
Air  Conditioning, 
Division  of 
M.  Kraus,  Inc. 


PLANT  KNOINEKR 

E.  L.  Bunch 


WHOLESALER 

Wholesale 
Distributors,  Inc. 


The  Plant  Engineer  and  others  concerned  with 
American  Thread  Company’s  air  conditioning,  in 
effect  wore  “three  hats”. 

They  wore  the  “hat”  of  an  efficiency  expert  in 
installing  a  system  that  can  be  inter-changed  to 
condition  any  or  all  of  three  zones. 

They  wore  the  “hat”  of  an  insurance  counsellor 
in  providing  an  inter-locked  system  that  will  con¬ 
tinue  to  function  and  localizes  possible  failure 
points. 

They  wore  the  “hat”  of  a  shrewd  purchasing 
agent  in  selecting  all  Dunham-Bush  equipment  for 


the  system  (Heat-X  Package  Chillers ...  Air 
Handling  Units  ...  Indoor  Tower...  and  Air 
Compressors  by  Brunner  Division). 

Whether  you’re  planning  a  new  air  conditioning 
system  or  bringing  your  present  system  up  to  date, 
pose  your  problem  to  your  Dunham-Bush  sales 
engineer.  He  can  give  you  advice  that  lets  you 
wear  “three  hats”  as  well  as  your  own. 

Write  for  free  information  on  Dunham-Bush  air 
conditioning,  heating  and  refrigeration  installations 
’round  the  country. 


Dunham-Bush,  Inc 


WEST  HARTFORD  lO  •  CONNECTICUT 


Jenn-Air  Products  Company,  Inc.  •  1102  stadium  Drive,  Indianapolis  7,  Indiana 


HI-DISCHARGE  •  HI-CAPACITY 


)ENN-AIR 


ne..  JENN-AIR  “Hl-D” 

Power  Roof  Exhausters 


All- 

Aluminum 

LOW-CONTOUR 


REliEF 

VENTS 


When  specihcutions  call  for  an  exhaust 
fan  with  BIG  air  moving  capacity,  they 
call  for  Jenn-Air’s  new  “Hi-D"  Power 
Exhausters.  Designed  in  both  axial  and 
centrifugal  wheel  models,  these  belt 
drive  units  offer  capacity  ratings  in  a 
broad  range  from  480  to  28,650  cfm. 

In  addition  to  high  capacity,  Jenn- 
Air  "Hi-D”  Exhausters  provide  these 
important  design  features: 

•  Wheel  is  located  above  motor  to 
combine  high  discharge  point  with  an 
overall  installed  height  lower  than  any 
comparably-rated  exhauster. 

•  Non-overloading  wheel,  made  of 
heavy  gauge  aluminum,  is  dynamically 
and  statically  balanced  in  the  Jenn-Air 
Sound  Laboratory. 

•  Exclusive  guide  vane  construction 
improves  air  moving  efficiency  while 
minimizing  turbulence  and  noise. 


•  Adjustable  motor  pulley  permits 
speed  variation. 

•  Totally  enclosed  motor  and  tubular 
drive  assembly  feature  permanently 
sealed,  pre-lubricated  ball  bearings. 
Motor  is  effectively  cooled  by  air 
stream. 

•  Bird  guard  of  heavy  gauge  stainless 
steel  is  an  integral  part  of  every  unit. 

•  Maintenance-free  aluminum  housing 
provides  strength  without  weight. 

The  HAB  Series  of  “Hi-D”  Ex¬ 
hausters  (axial  blade)  gives  highest  air- 
per-dollar  value  in  short  duct  runs 
where  static  pressures  are  negligible. 
The  HCB  Series  (centrifugal  wheel) 
effectively  overcomes  static  pressures 
and  is  usually  preferred  for  long  duct 
runs.  Its  smaller  diameter  permits  a 
corresponding  reduction  in  duct  size. 


Member  Air  Movirtg  and  Conditioning  Association 
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Hinged  hous¬ 
ing  permits 
ready  access 
to  damper 
and  drive 
Unit  is  accessi¬ 
ble  from  build¬ 
ing  interior 


For  fresh  air  intakes  or  pressure  re¬ 
lief  within  buildings,  specify  Jenn-Air 
relief  vents.  These  high-discharge  units 
are  designed  in  seven  sizes  .  .  .  built  to 
handle  from  356  to  18,350  cubic  feet 
per  minute.  Weather  proof,  bird  proof 
Jenn-Air  relief  vents  eliminate  un¬ 
sightly  goosenecks  and  hoods. 

Specially  designed  hinge  on  housing 
permits  ready  access  to  damper.  Simple 
locking  mechanism  keeps  unit  tightly 
closed. 

Ask  your  Jenn-Air  representative  for 
performance  and  dimensional  data  on 
the  complete  line  of  Jenn-Air  Power 
Exhausters  and  Relief  Vents. 


R.  B.  Scally,  stationary  engineer  at  the  Bronx  (N.  Y.)  C>unty  Building,  checks  the 
interior  of  the  P-K  copper-lined  storage  water  heater  which  has  been  in  continuous 
use  for  27  years.  Annual  inspections  always  show  the  unit  to  be  in  firsKlass  condition. 


FOR  27  YEARS! 


. . .  that's  the  no-trouble  service  record 
of  this  P-K  copper-lined  storage  water  heater 


Back  in  1932  this  P-K  copper-lined  storage  heater 
was  installed  in  the  Bronx  County  Building,  in  New 
York.  Since  that  time,  it  has  processed  8%  million 
gallons  of  rust-free  hot  water  at  140®  F.  The  unit 
is  inspected  annually;  “And,”  says  John  Bennett, 
the  building’s  senior  stationary  engineer,  “we  always 
find  it  in  excellent  condition.” 

Why  users  expect— and  get— maintenance-free 

operation  from  P-K’s  Copper-Lined  Heaters 
Steel  shells  of  P-K  copper-lined  storage  water 


heaters  are  double  butt  welded.  All  inside  welds 
are  ground  flush,  and  the  stored  hot  water  contacts 
only  copper  or  copper-silicon.  Expansion  joints  in 
the  lining,  placed  every  12",  allow  longitudinal 
expansion.  All  couplings  and  fittings  are  of  copper- 
silicon.  Couplings  are  heavy,  reinforced  forgings 
welded  to  both  sides  of  the  lining.  Wherever  they 
are  used,  P-K  storage  heaters  are  running  up 
impressive  performance  records.  P utter son-KeUey 
Co.,  1108  Warren  Street,  East  Stroudsburg,  Pa. 

4 


PaHenon  Kelley 

Water  Heater  Division 


Send  for  your  copy  of 
this  latest  P-K  Data  File 
No.  16  on  G>pper-Lined 
Storage  Water  Heaters 


storage  water  heaters  •  instantaneous  heaters 


convertors 


water  to  water  exchangers 
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New  plant  at  Porterville,  Calif.,  has  twenty-twi 


rchitecU  &  Engineers:  Walter 
i^agner  &  Partner*,  Fresno.  Calif, 
lechanical  Contractor:  Robert 
^riRhtPlumbinK.Porterville.Calif. 


Vertical  exposed  flues  of  Transite  Vent  Pipe 
form  eye-catching  design  on  new 
Rockwell  Manufacturing  Co.  installation 


A  GLANCE  at  this  attractive  new  plant  tells  you  that 
the  material  used  for  the  exhaust  flues  is  vital — vital 
to  the  plant’s  appearance  .  .  .  vital  to  maintenance 
economy. 

That’s  why  Walter  Wagner  &  Partners,  Architects  & 
Engineers  of  Fresno,  Calif.,  chose  'Transite  Industrial 
Vent  Pipe  to  exhaust  corrosive  fumes  from  the  plant’s 
small  parts  casting  pots. 

Made  of  asbestos-cement,  Transite®  retains  its  good 
appearance  through  years  of  weather.  Scaxs  on  upkeep, 
b^ause  it  never  needs  painting  or  preservative  coating. 
Saves  on  maintenance,  because  it  resists  the  attack  of 
most  gases,  mists,  fumes,  and  dusts.  Installed  indoors  or 
out,  Transite  offers  you  these  same  appearance  and 
maintenance-free  advantages. 

Transite  also  offers  many  layout  and  installation 
economies.  A  wide  variety  of  fittings,  diameters  and 
lengths  makes  it  readily  adaptable  to  every  vent¬ 
ing  service.  Ease  of  cutting  and  handling  add 
further  to  installation  savings. 

Let  us  send  you  DS-336— a  24-page  brochure  I 
on  'Transite  Industrial  Vent  Pipe.  Write 
Johns-Manville,  Box  14  HV  New  York  16, 

N.  Y.  In  Canada,  Port  Credit,  Ontario.  ^ 


( 'orrosion-resistant,  fireproof  vents 

...with  eye -appeal ! 


8'  Transite  exhaust  flues.  Joined  by  14-gauge 


metal  bands,  each  flue  has  clean,  unbroken 
api}earance. 


Johns-Manville  UJl 


PKOOUCTS 
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This  installation  of  a  DeBothezat  Induced  separate  insulated  chamber  and  hot  flue 
Draft  Bifurcator®  is  typical  of  numerous  gases  are  bypassed  around  it. 
others  in  unattended  radio  relay  towers  of  DeBothezat  Induced  Draft  Bifurcator  Fans 

the  American  Telephone  and  Telegraph  install  just  like  a  section  of  breeching  or 

Company.  A  dependable,  controlled  draft  duct-work.  This  saves  on  space  and  installa- 

helps  maintain  correct  temperatures  that  tion  costs. 

safeguard  the  performance  of  sensitive  elec-  Bifurcators  can  be  equipped  with  motor 

tronic  equipment.  speed  controllers  which  regulate  draft 

This  Induced  Draft  Fan  utilizes  a  direct  according  to  exact  boiler  requirements, 
motor  drive  which  eliminates  any  chance  for  For  more  details,  see  our  section  in 

belt  failure.  The  fan  motor  mounts  in  a  Sweet’s  Plant  Engineering  File  ...  or  write. 

DeBothezat  FANS 

A  DIVISION  OF 

74mertcan  ^Machine  and  yMelals,  Inc. 

EAST  MOLINE,  ILLINOIS 

IN  CANADA:  Represented  by  DOUGLAS  ENGINEERING  CO.,  LTD.,  Toronto  •  Montreal 
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BOILERS  RADIATORS 


FIRSTI 


i  CAST  IRON  BOILER-BURNER  UNITS 
FOR  No.  5  OIL  OR  COMBINATION  GAS-LIGHT  OIL 


3,395  TO 
12,260  SQ.  FT. 
OF  STEAM 


G>mbination  Gas — Light  Oil  Burner 


These  Weil-McLain  units  are  furnished  with  air 
atomizing,  pressure  type  burners,  completely  inte¬ 
grated  with  electronic  controls  and  factory-engi¬ 
neered  combustion  chamber  design.  The  Oil 
Heating  Units,  while  primarily  designed  to  burn 
low-cost  No.  5  oil,  will  efficiently  handle  all  grades 
of  lighter  oils.  The  Combination  Gas-Light  Oil 
Units  will  bum  either  gas  or  No.  2  fuel  oil. 

Heavy  Oil  Burners 

These  burners  furnish  all  the  air  needed  for  combus¬ 
tion.  The  accurately  metered  oil  is  intimately  mixed 
with  air  into  a  highly  combustible  spray  in  the  nozzle. 
Burners  start  with  a  small  flame  which  gradually 
builds  up  to  proper  size.  Safe  operation  is  assured 
by  electronic  control. 


Combination  Gas-Light  Oil  Burners 

Units  consist  of  a  power  gas  burner  and  a  high 
pressure  air  atomizing  burner,  with  high  efficiency 
assured  by  correct  metering  of  air  a  ad  fuel.  For  both 
gas  and  oil  operation,  burner  starts  with  small  flame 
and  builds  up  to  required  size.  Electronically  con¬ 
trolled  with  pre-purge  and  post-purge . . .  manually  or 
automatically  changed  from  one  fuel  to  another.  Send 
for  Bulletin  C-272. 

Burner  service  provided  for 

one  year,  including  stai1<-up  f 


For  information  on  other  Weil- 
McLain  Gas  and  Oil  Boilers,  see 
Engineers’  Product  File  or  Sweet’s 
Architectiural  File. 


UlEli  mcLAIN 

ICH  AND  ICL  40  AND  44  BOILER-BURNER  UNITS 

FOR  COMMERCIAL  AND  INDUSTRIAL  HEATING  SYSTEMS 


WEIL-McLAIN  COMPANY 

MICHIGAN  CITY,  INDIANA 


Address  literature  requests  to  Dept.  BB-89 
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The  Valve  Catalog  to  Reach  For  FIRST 


FOUR  TYPES  OF  INOEXES  LEAD 
QUICKLY  TO  DATA  NEEDED 

Four-way  indexing — General, 
Alphabetical,  Fig.  No.,  and  Sec¬ 
tional — leads  the  reader  instantly 
to  the  information  desired,  from 
any  point  of  reference  . . .  pattern, 
metal,  number,  or  function. 


For  clear,  complete,  easy-to-find  data  on  valves 
and  how  to  select  and  use  them,  no  other  single 
book  compares  with  this  latest  Jenkins  Catalog 


VALVE  SPECIFICATIONS  LIST 
ADVANTAGES  AND  MAJOR  USES 

Every  Jenkins  Valve  in  every 
group, — Bronze,  Iron,  Cast  Steel, 
and  Stainless  Steel — is  fully  illus¬ 
trated  and  described  in  detail, 
with  an  explanation  of  its  prin¬ 
cipal  advantages  and  uses. 


HELPFUL  INSTRUCTIONS  FOR 
CHOOSING  AND  USING  VALVES 

Thirteen  pages  of  basic  informa¬ 
tion, — “Fundamentals  of  Valve 
Design  and  Application” — serve 
as  a  guide  in  selecting  the  correct 
type  of  valve,  and  provide  instruc¬ 
tions  for  their  proper  installation 
and  maintenance  to  assure  maxi¬ 
mum  service  life. 


USEFUL  TABLES  AND  REFERENCE 
DATA  TO  WIN  FAVOR  OF  ENGINEERS 

In  the  23  pages  of  the  “Engineer¬ 
ing  Data”  section.  Catalog  No,  56 
provides  a  compilation  of  useful 
required  tables,  charts,  and  codes 
— the  information  wanted  by  the 
men  who  plan  piping  layouts  .  .  . 
and  specify  valves. 


From  cover  to  cover  this  296  page  general  catalog  of 
Jenkins  Valves  was  designed  to  give  specifiers  and  buyers 
all  the  data  they  want . . .  and  FAST.  It’s  the  book  to  reach 
for  FIRST  when  you  need  valves  or  valve  information.  To 
get  your  copy,  write  (on  your  letterhead)  to  Jenkins  Bros., 
100  Park  Avenue,  New  York  17. 


JENKINS 

LOCM  Fdl  M  XWMS 

VALVE  S^S 


Sold  Through  Leading  Distributors  Everywhere 
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The  photograph  above  illustrates  an  Anemostat 
Straightline  Air  Diffuser  installation  in  the  gallery 
design  of  the  Sterling  and  Francine  Clark  Art  Institute 
at  Williamstown,  Mass.  The  conditioned  air  is  supplied 
through  Straightline  Diffusers  located  on  all  four  sides 
of  the  gallery.  The  diffusers  not  only  draftlessly  intro¬ 
duce  conditioned  air  into  the  gallery,  but  also  blend 
into  the  architectural  design. 

Anemostat,  Round,  Square  and  Straightline  Diffusers 
for  conventional  or  high  velocity  systems  are  adaptable 
to  a  wide  variety  of  architectural  designs. 

Write  for  Selection  Manual  No.  60,  which  gives 
data  on  Anemostat’s  wide  range  line  of  air  diffusion 
equipment. 


DRAFTLESS  Aspirating  Ain  DIFFUSERS 

ANKMOSTAT  CORPORATION  OP  AMKRICA 

10  East  39th  Street,  New  York  16,  N.  Y. 
Representatives  In  Principal  Cities 
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Draftless  Anemostat  Air  Diffusers 


at  Sterling  and  Francine  Clark  Art  Institute 


why  modern  hospitals 


are  being  equipped  with 


Sarcotherm  heating  control  systems 


C' 

Why  hospitals  find 
Sarcotherm  Systems  ideal. 

1 .  Flexibility  —  these  systems,  because  of  their  great 
adaptability,  can  be  applied  to  satisfy  the  varying 
heating  control  requirements  of  a  specific  hospital. 


2.  Dependability  —  because  of  simplicity,  no  com¬ 
plicated  mechanisms.  Only  a  few  simple,  rugged 
instruments.  Minimum  of  wiring  and  piping.  Self- 
powered  mixing  valves  require  no  electricity  or 
compressed  air.  Result:  uninterrupted  heating 
comfort,  long  service  life. 


3.  Ease  of  temperature  setting  —  regular  hospital 
maintenance  men  quickly,  easily  make  adjustments. 


4.  Practically  no  maintenance  —  rugged  construction 
and  few  parts  insure  long  trouble-free  operation. 
Self-powered  thermostatic  system  embodies  per¬ 
formance  stability  developed  through  half  a  cen¬ 
tury  of  Sarco  experience. 


SOME  TYPICAL  HOSPITALS 
EQUIPPED  WITH  SARCOTHERM  SYSTEMS 


Number 
of  Zones 


Chatooga  Hospital 

Summerville,  Ga. 

4 

Children’s  Hospital 

Washington,  0.  C. 

5 

Community  Hospital 

Cumberland,  Wise. 

4 

Copiah  County  Hospital 

Hazeihurst,  Miss. 

3 

Delaware  State  Hospital 

Farnhurst,  Del. 

n 

Embreeville  State  Hospital 

Embreeville,  Pa. 

53 

Freeport  Hospital 

Freeport,  L.  1. 

4 

New  Leake  County  Hospital 

Carthage,  Miss. 

5 

North  Carolina  State  Hospital 

Goldsboro,  N.  C. 

4 

Milledgeville  State  Hospital 

Milledgeville,  Ga. 

13 

Rabun  County  Hospital  & 

Health  Center 

Clayton,  Ga. 

5 

Rowan  County  Medical  Center 

Salisbury,  N.  C. 

S 

Springfield  State  Hospital 

Syskeville,  Md. 

5 

V.  A.  Hospital 

Clarksburg,  W.  Va. 

4 

Woodville  State  Hospital 

Woodville,  Pa. 

18 

York  County  Home 

York,  Pa. 

13 

FOR  COMPLETE  CONTROL  SYSTEM  CATALOG,  write 

Sarco- 

therm  Controls,  Inc.,  635  Madison  Ave.,  New  York  22,  N.  Y. 

Why  architects,  engineers, 
contractors  find 
Sarcotherm  Systems 
ideal  for  hospitals .  .  . 

1 .  Application  engineering  —  Sarcotherm  engineers, 
backed  by  years  of  experience  in  hospital  heating 
control  systems,  assist  consulting  engineers  with 
individualized  system  diagrams. 

2.  Easy  to  install  —  drawings  and  diagrams  of  the 
complete  system  are  furnished  for  each  job. 

3.  On-the-job  assistance  —  to  contractors,  from 
Sarcotherm’s  field  engineers. 

4.  Low  installed  cost  —  because  of  simplicity;  mini¬ 
mum  of  wiring  and  piping. 

5.  Undivided  responsibility  —  complete  control  sys¬ 
tem  plus  heating  specialties  and  accessories  from 
one  dependable  source  —  Sarcotherm. 


Hampstead  General  Hospital,  Hempstead,  L.  I.,  N.  Y. 

One  of  the  recently  completed  hospitals  equipped  with  a  Sarcotherm 
Weather-Compensated  Control  System  for  hot  water  heating.  In¬ 
stallation  includes  5"  Sarcotherm  3-way  modulating  mixing  valve, 
programmed  timer,  radiator  valves,  balancing  fittings,  automatic  air 
vents  and  other  heating  specialties. 

Architects  —  Samuel  Paul  and  Seymour  Jarmul,  Jamaica,  N.  Y. 

Heating  Contractor  —  Seaboard  Installations.  Inc.,  New  York  City. 


_  4016-B 

Saicoflienii 

AN  AFFILIATE  OF  SARCO  CO.,  INC. 


Weather- Compensated  control  systems  for  steam,  hot  water  and  radiant  heating 
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s  the  new 

ulti-vemtTrofper 


The  air  diffuser 
is  completely  concealed 
in  the  flush  light  fixture! 


"You  mean  you  get 
both  air  and  light 
from  the  same  unit? 


llTI-VIlITTltOFUIt 


There’s  more  to  the  new 
than  meets  the  eye! 

It  combines  a  great  advance  in  gently  diffused, 
draft-free  air  conditioning,  with  modern,  highly  efficient 
lighting  at  a  substantial  savings  in  cost! 

Complete  concealment  of  the  air  diffuser  within  the 
handsome  light  fixture  means  freedom  for  the  architect  to 
design  clean,  uncluttered  ceilings,  greatly  simplified 
mechanical  planning  for  the  engineer  and  .  .  . 
for  the  contractor  .  .  .  faster,  easier  field  installation. 

Write  for  detailed  literature  and  the  name  of  the 
representative  in  your  area. 


DIVISION  OF 

THE  PYLE-NATIONAL  COMPANY 


1374  N.  Kostner  Avenue,  Chicago  51,  Illinois 
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THIN  WALL 


I  Soft  tempwod 
Msy  formint— 
dehydratod 


COPPER  WATER  TUBE 


IN  TUBING, 

Nothing  Beats  Copper! 

IN 

COPPER  TUBING, 
Nothing  Beats 

EADINGl 


Specify 

READING 

'iBcmoam. 


For  COPPER  REFRIGERATION 
TUBE 

Specify 

READING 


Crimpod 

„  „  ...  wl*  **•! 

50  ft  coil  in  out  moisturo 

protective  carton.  a  dirt 


Also  Specify  READING 

for- 

•  COMMERCIAL  COPPER  TUBE 
RED  BRASS  &  COPPER  PIPE 

•  THREADLESS  COPPER  PIPE 


COPPER  TUBE 
WALTON 

hm  corny  MWiucoT,  1. 1. 


1  /./!2 

'  X'r-  r-  — '"V  porT.:' 

c*  ,t  extruel.d  from  .1.  •"'•ncfed 

•"9  from  fhermol  .hock  co  ' 

Wde,  (integroii  *'®"  •"osion. 

^  construction  pro. 

Toufing.  j,.,  ovoi/ohi  .  ^  ^coodon  from 

'yp.. .n 

*''-'PPed  end,.  i 


5f2piniy 

W/H 


READING 


TUBE  CORPORATION 


Empire  State  Building,  New  York  1,  N.Y.,*  Plant:  Reading,  Pa. 
Distribution  Depots: 

UHNG.PA  W000SIDE.LI..ILY.  PNIUOELPNU.  PA  CHICA60,  ILL  I 

305  W.  31st  SL 


RE/UHNG.PA 

ATLANTA  GA 

690  Murphy  Ave. 


57-17  Northern  Btvd.  921  Penn  SL 


CLEVELAND,  OHIO 

4615  Perkins  Ave. 


^  A  690  Murphy  Ave.  OAKLAND,  CAUF.  LDS  AN6ELES,  CALIF.  DENVEACOLO. 

roraSos  S.W.,  Unit  5,  Bldg.  B  410  Hegenberger  Rd.  120  No.  Santa  Fe  Ave.  2845  Walnut  SL 

otwtRicAHiaDusiiit  DALLAS,  TEXAS — 9000  Sovereign  Row,  Brook  Hollow  Industrial  District 


******* 


LDS  AN6ELES,  CALIF.  DENVEA  COLO.  HOUSTON,  TEXAS 

120  No.  Santa  Fe  Ave.  2845  Walnut  SL  1121  Rothwell  SL 
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Automatic  Adjustment  of  Air  Supply 
to  CO2  Concentration,  Temperature  or  Humidity 
with  Joy  Controllable  Pitch  Axivane^  Fans 


The  blade  pitch  on  Joy  Axivane  Fans  can  be  changed 
automatically  while  the  fan  is  running,  varying  the 
air  volume  as  much  as  ±20%.  The  controlling 
mechanism  can  be  linked  to  a  sensing  device  to 
make  air  volume  respond  to  a  change  in  ambient 
temperature,  humidity,  concentration  of  a  gas,  or 
any  of  a  number  of  conditions. 

Controllable  Pitch  Joy  Axivane  Fans  are  ideal 


for  ventilation  of  vehicular  tunnels  and  work  areas 
in  which  noxious  gases  tend  to  collect,  maintaining 
air  cooled  equipment  at  an  even  temperature,  sta¬ 
bilizing  moisture  content  in  an  area,  or  any  applica¬ 
tion  requiring  a  variable  supply  of  ventilation  air. 

Write  for  complete  details  on  how  Joy  Control¬ 
lable  Pitch  Axivane  Fans  can  be  made  to  suit  your 
particular  situation.  Ask  for  bulletin  289-40. 


AIR  MOVING  EQUIPMENT  FOR  ALL  INDUSTRY 


Oust  Collectors 


Compressors 


JOY 

Joy  Manufacturing  Company 
Olivor  Building,  PHtsburgh  22,  Po* 

In  Canada:  Joy  Manufacturing  Company 
(Canada)  Limitad,  Galt,  Ontario 


48 


AUGUST,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


If  you  design,  specify,  install 


or  service  heating  equipment 


you  will  find  these  technical 


brochures  on  the  control  of  draft 


an  important  aid. 


May  we  send  you  copies? 


Handbook  and 
Installation  Guide 


FIKLD  CONTROL  DIVISION 

H.  D.  Conkey  k  Company  —  Mondota,  Illinois 

AmUATES 

Conco  Building  Product*,  Inc.  —  Brick,  Til«,  Ston* 
Conco  MatoriaU  Handling  Division  —  Cranat,  Hoist* 
Spartan  Tool  Division  —  Sawar  Qaaning  Equipmant 


Specification  Guide  ^ 


field 

iitciMCfofO  peoevcTs  »om 

CONTROL  OF  DRAFT 


>iio  cowTSOi  olvistoe  —  H  o  ( ooaf  v  t  coMeanv 


Heating  and  Air  Conditioning  with 

National  Pipe- 

Houston  Office 

The  Prudential  Insurance  Company  of  America 

A  prominent  fixture  on  the  Houston  sky  line  is  the  massive  21-story 
Houston  Office  of  The  Prudential  Insurance  Company  of  America. 
Within  this  modern  structure,  Prudential  employees  enjoy  the 
year-round  comfort  of  a  heating  and  air-conditioning  system  served 
by  120  tons  of  USS  National  Seamless  Pipe  in  sizes  4"  O.D. 
through  16"  O.D. 

This  is  the  second  of  Prudential's  efficient  new  office  buildings 
to  rely  on  National  Pipe.  The  41-story  Prudential  building  in  Chicago 
used  about  200  tons  of  National  Pipe  in  its  air-conditioning, 
heating  and  plumbing  systems. 


Architect:  Kenneth  Franzheim  and  Associates, 
Houston 

Generai  Contractor:  W.  S.  Beiiows  Construction 
Corporation,  Houston 

Engineer:  Daie  S.  Cooper  and  Associates, 
Houston 

Heating  and  Air  Conditioning:  Barber,  Inc., 
Houston 


Do  you  need  quality  pipe  for  air-conditioning,  heating  and  power 
installations?  Seamless  or  butt-welded  pipe  that  will  pay  you  back  In 
outstanding  service  a  hundred  times  over  for  every  dollar  you  spend 
for  it?  Then  be  sure  to  say  “NATIONAL  PIPE."  If  you’d  like  further 
information  or  immediate  assistance  with  your  pipe  problems, 
write  to  National  Tube  Division,  United  States  Steel, 

525  William  Penn  Place,  Pittsburgh  30,  Pa. 

USS  and  NATIONAL  are  registered  trademarks 


"The  world's  largest  and  most  experienced  manufacturer  of  tubular  products" 


National  Tube 
Division  of 


Columbis-Gsnevi  Steal  Division,  San  Francisco,  Pacific  Coast  Distiibulois  •  United  States  Steel  Export  Company,  New  York 
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THERMOFILM* 

—the  safety  bar¬ 
rier  heat  transfer 
liquid  — is  ex¬ 
tremely  thin  to 
maintain  maximum 
heat  transfer. 


EXTENDED  SURFACE 

of  outer  tubes  substan¬ 
tially  reduces  size  and 
weight  of  heater. 


COMPLETE  ISOUTION 

of  boiler  water  and  fuel 
oil  is  accomplished  by  a 
coaxial  tube  assembly, 
with  heat-transfer  liquid 
between  inner  and  outer 
tubes.  Boiler  centamina- 
tien  in  event  of  oil  tube 
failure  is  impossible. 


100%  COUNTER  FLOW 

results  from  straight  tube 
construction.  Heated  oil 
exits  at  end  where  boiler 
water  enters  at  its  highest 
thermal  head— another  de¬ 
sign  feature  assuring  maxi¬ 
mum  overall  heat  transfer. 


BOILER  WATER 


This  Par^coil  Thermo-Film*  fuel  oil 
hooter  permits  direct  use  of  boiler  water 
and  fuel  oil  in  the  same  shell.  Design 
safely  isolates  oil  and  water  circuits.  Oil 
leak  cannot  contaminate  boiler  stream. 
This  digram  explains  the  heater’s  re¬ 
markable  efficiency. 


IMPROVED 
INDICATOR  \ 

immediately  ^ 
reveals  presence 
of  oil  in  heat 
transfer  liquid 
in  the  unlikely 
event  s  leak 
should  occur.  ^ 


PARACOIl  “TNERMO-FILM ’’  SAFETY  BARRIER  FUEL  OIL  HEATER 

Low  pressure  model— for  gravity  or  forced  circulation  of  boiler 
water.  Provides  maximum  capacity  with  minimum  size.  Also 
available  but  not  shown:  high  pressure  models,  for  use  with 
high  temperature  hot  water  or  steam  as  the  heating  medium. 


oil  Flow 


INTERNAL  TURBULENCE 

Oil,  with  low  pressure  loss, 
passes  in  baffled  flow 
across  heating  tubes  —  fur¬ 
ther  increasing  heat  trans¬ 
fer  rates  and  reducing  bulk 
of  the  heater.  (Thickness  of 
oil  flow  line  represents  vis¬ 
cosity). 


SIGHT  GLASS 
AND  exPANSION  CHAWqCR 

,^F\XL  OIL  outlet 


BOILER 

WATER 

INLET 


DETAIL  OF  END  CHAMBER 

Shows  how  Thermo  Film*  iso¬ 
lates  shell  and  tube,  side  fluids. 


BOIIER  WATER 


heat  TRAIKSEER  liquid  space 


BOILER 

WATER 

SPACE 


for  details,  write  for  Bulletin  6  O  N 


DAVIS  ENGINEERING 


(A  Division  of  American  Metal  Products  Company) 

5if0  Main  Avenue,  Wollington,  N.  J. 


SUBSIDIARY 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


IncrMitad  air  capacity 
inducM  rapid  cyttam 
rMpoHM  without 
wattoful  evorhoating. 

Separate  air  and 
water  pumps  individually 
selected  te  meet  actual 
job  recjuirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

^  Flexibility 

permitting  addition  of 
radifrtion  without  changing 
basic  pump  installation. 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


ENGINEERING  COMPANY 

4SS  WILSON,  so.  NORWALK,  CONN. 


52 


AUGUST.  1959.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


TwMity>orM  high  tp««d  press 
units  m  loc«t*d  in  this  air 
co^iHonad  press  room  of  tha 
Miami  Daily  Naws.  Rva  Urga 
air  fiitar  units  abova  prassas 
halp  remova  ink  mist  and 
papar  fly. 


, ,  ^ 


Air  Conditioning  Printing  Plants 

RICHARD  S.  ARNOLD 

Managar,  Application  Enginaaring  Dapartmant,  Machinary  and 
Systams  Division,  Carriar  Corp.,  Syracusa,  N.  Y. 


There  is  no  one  method  for  solving  air  problems  peculiar  to  the  printing  industry. 
There  are,  however,  recommended  procedures  and  equipment  types,  and  these 
are  described.  The  information  presented  provides  a  basis  for  handling  virtually 
every  problem,  whether  it  is  air  conditioning  for  processing  or  for  comfort. 


^  INCE  Johann  Gutenberg  first  pressed  movable  type 

against  paper  503  years  ago,  thereby  putting  a  host  of 
quill-wielding  monks  out  of  business,  the  art  of  printing 
has  become  one  of  the  world’s  ranking  industries,  gross¬ 
ing  $3  billion  annually  in  tbe  United  States  alone. 

Although  the  printer  no  longer  carves  his  own  tyjje  or 
splashes  ink  on  his  press  with  a  mop,  he  is  still  a  crafts¬ 
man,  proud  of  his  skill  and  slow  to  change  some  of  his 
old  techniques.  Even  today  he  may  be  reluctant  to  ac¬ 
cept  the  economic  advantages  of  air  conditioning,  al¬ 
though  the  industry  for  controlling  surrounding  environ¬ 
ment  was  actually  born  in  a  Brooklyn  lithography  plant 
in  1902. 

Printers  who  have  accepted  air  conditioning  as  part 
of  the  machinery  of  a  printing  plant,  have  found  that 
air  conditioning  has  increased  economies  and  improved 
quality 

To  make  a  profit  in  the  printing  business,  work  must 
be  scheduled  accurately,  production  time  kept  as  low  as 
possible,  and  the  last  ounce  of  productivity  squeezed  from 
press  and  printer.  It  is  this  last  ounce  which  produces 
profit.  Increased  economies  do  not  spring  from  one 
source,  but  rather  from  the  elimination  of  a  host  of  small 
delays.  When  an  owner  says  that  problems  in  his  plant 
do  not  justify  air  conditioning,  chances  are  that  he  is 
unfamiliar  with  many  of  his  real  troubles. 

Weather  problems  in  an  unconditioned  plant  may  re¬ 
quire  pressmen  to  hang  wet  towels  on  the  radiators  to 


kill  static  electricity,  or  to  sponge  down  rollers  in  the 
hope  of  getting  acceptable  ink  distribution. 

Owners  of  air  conditioned  shops  have  found  that 
where  an  air  conditioning  system  has  been  designed  to 
fit  a  printing  plant’s  needs,  handsome  dividends  will  re¬ 
sult.  These  requirements  vary  according  to  production 
volume,  physical  structure,  and  type  of  printing. 

There  are  three  basic  printing  processes. 

1,  Letterpress  is  the  oldest  and  most  common  tech¬ 
nique,  wherein  ink  is  deposited  on  raised  surfaces. 

2,  Offset  is  the  process  of  printing  from  a  flat  plane. 

3,  Gravure,  or  rotogravure,  involves  printing  from  a 
depressed  surface. 

When  designing  a  system,  the  air  conditioning  engi¬ 
neer  should  familiarize  himself  with  these  asjxx-ts.  the 
plant’s  geographic  location,  and  heat  and  moisture  loads 
to  be  handled  through  the  year.  There  is  no  one  exact 
combination  of  temperature  and  humidity  that  can  be 
specified  for  all  printing  operations.  Each  is  an  individ¬ 
ual  problem.  Therefore,  close  cooperation  with  the  plant 
owner  or  manager  is  valuable  and  necessary  in  obtain¬ 
ing  the  best  system  at  reasonable  owning  and  operating 
costs.  Table  1  lists  the  air  conditioning  needs  for  the 
various  departments  of  a  large  printing  plant. 

Problems  peculiar  to  this  application  and  recommenda¬ 
tions  for  solving  them  will  now  be  described.  For  simpli¬ 
fication,  methods  for  solving  climatic  hindrances  are  dis- 
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TABLE  1— AIR  CONDITIONING  NEEDS  OF  A 
PRINTING  PLANT 

Plant  Area 

1  Air  Conditioning  Needs 

Office 

Comfort  air  conditioning 

Offset  plate  department  Humidification,  dohumidiflcation,  air 
cleaning  and  cooling 

Foundry 

Ventilation,  air  cleaning  and  spot  cooling 

Composing  room 

Comfort  air  conditioning  and  ventilation 

Proof  room 

Comfort  air  conditioning 

Job  press  room 

Comfort  air  conditioning  and  humidifica¬ 
tion 

Offset  press  room 

Humidification,  dehumidification,  heat¬ 
ing,  cooling  and  air  cleaning 

Web  press  room 

Heating,  humidification,  and  air  cleaning 

Bindery 

Winter  humidification 

Stock  conditioning 

Adjustable  humidity 

Stock  room 

Same  humidity  as  press  room 

Shipping  room 

Heating 

cussed  under  product  classifications,  starting  with  the 
smallest  unit. 

Room  Unit 

Window  air  conditioners  can  satisfy  a  wide  variety  of 
applications,  ranging  from  the  one-man  shop  to  the 
business  office  of  the  largest  plant.  Their  greatest  effect 
is  on  employee  comfort,  morale  and  health.  For  ex¬ 
ample,  production  losses  sometimes  can  be  attributed  to 
the  common  cold  and  to  other  ailments  due  in  part  from 
uncontrolled  atmospheric  conditions. 

The  room  unit  is  also  used  as  a  stabilizer  in  produc¬ 
tion.  Crescent  Card  Company  of  Dallas,  Tex.,  solved 
the  problem  of  crippling  heat  and  humidity  by  locating 
a  unit  on  a  platform  at  the  end  of  a  press  conveyor  belt. 
Air  is  ducted  from  the  front  grill  of  the  unit  and  diffused 
over  a  4  ft  section  of  the  belt.  The  55  deg  F  air  helps 
dry  the  ink  and  “set”  resin  dust,  which  is  blown  over  the 
cards  when  they  are  still  wet.  This  dust  prevents  ink 
from  smudging,  and  insures  high  quality  embossed  print¬ 
ing.  For  the  owner,  a  small  investment  eliminated  hand 
drying  of  cards  and  speeded  up  output. 

Under  varying  atmospheric  conditions,  ink  cannot  be 
uniformly  dried  so  that  delivery  dates  are  missed  and 
plant  schedules  are  disturbed.  Humidity  and  tempera¬ 
ture  variations  also  bring  about  a  process  that  pressmen 
call  “doctoring,”  wherein  ink  is  thinned  with  a  solvent 
to  obtain  the  desired  consistency.  If  printing  were  done 
at  constant  temperature,  there  would  be  no  need  for  this. 

Packaged  Units 

One  of  the  biggest  headaches  in  any  printing  plant, 
regardless  of  size,  is  the  effect  of  weather  variations  on 
paper.  Too  much  humidity  makes  paper  stock  bloat; 
too  little  makes  it  shrink.  And  when  paper  is  piled  in 
stacks,  such  as  for  sheet-fed  presses,  expansion  or  con¬ 
traction  can  produce  wavy  edges  and  make  proper  feed¬ 
ing  difficult,  if  not  impossible. 

Moisture  content  is  not  the  same  for  all  types  of  paper. 
Coated  stock  will  absorb  less  moisture  than  newsprint, 
for  example.  With  a  variation  of  10%  relative  humidity 
above  or  below  50%,  paper  will  absorb  or  release  1% 
of  its  substance  weight.  But  in  an  air  conditioned  plant, 
paper  can  be  left  in  uncovered  piles  for  weeks  without 
becoming  wavy-edged. 


Grove  Printing  Company  of  Waco,  Tex.,  solved  its 
paper  problems  with  a  self-contained  unit  of  10-ton  cool¬ 
ing  capacity. 

Packaged  units,  workhorse  in  the  line  of  air  condi¬ 
tioning  equipment  available  for  controlling  interior  en¬ 
vironments,  particularly  in  small  job  shops  and  news¬ 
paper  business  offices,  are  factory-fabricated  and  ready 
to  work  when  connected  to  an  electrical  supply  and  either 
air  or  water  condensing  service. 

These  units  can  provide  both  heating  and  cooling 
either  with  conventional  heat  pump  operation,  or  cooling 
alone.  Packages  range  from  two  to  35  tons  cooling 
capacity,  and  their  single  or  multiple  installation  permits 
application  in  virtually  any  type  office  or  shop  at  what 
is  generally  the  lowest  cost. 

In  the  conditioner  at  Grove  Printing,  two  compressors 
of  five  hp  each  can  be  operated  independently  of  each 
other,  thereby  providing  flexible  operation.  A  packaged 
cooling  tower  is  located  outside  on  a  loading  dock,  just 
the  other  side  of  the  wall  from  the  conditioner.  A  duct 
from  the  unit  serves  a  paper  storage  and  supply  room 
to  keep  paper  stock  at  the  same  conditions  as  those  in 
the  printing  area.  Maximum  utilization  of  space,  so 
important  in  a  small  shop,  is  pmssible  because  the  paper 
can  be  used  as  it  comes  from  the  storage  area,  without 
a  conditioning  period  in  the  press  room. 

This  plant  owner  states  that  a  year-round  temperature 
of  80  deg.  and  60%  relative  humidity  maintains  optimum 
conditions.  Paper  curling  is  eliminated  and  stock  holds 
its  size,  texture  and  weight. 

He  also  found  that  air  conditioning  helps  him  save 
50%  on  roller  cost.  These  rollers  for  the  printing  presses 
are  made  of  glue  and  glycerin;  rollers  (which  pick  up 
and  deposit  ink)  are  susceptible  to  high  humidity.  It 
is  not  uncommon  for  a  seasoned  roller  to  swell  ^  inch 
in  circumference  in  a  relative  humidity  of  70%,  making 
good  press  work  hopeless. 

Humidity  Controlled 

The  Allied  Printing  Company,  of  Indianapolis,  Ind., 
solved  its  humidity  problems  with  a  self-contained  unit 
adapted  for  the  job.  A  manually-operated  bypass  was 
installed  in  the  back  of  the  unit.  The  design  also  in¬ 
cluded  a  plenum,  electric  strip  heaters  for  reheat  control, 
and  a  room  thermostat  which  automatically  starts  the 
refrigeration  compressor  whenever  temperature  goes 
above  80  deg.  F.  This  system  gives  process  control  plus 
employee  comfort.  Humidity  for  process  control  is  held 
between  47  and  53%,  A  hygrostat  set  at  50%  relative 
humidity  operates  the  refrigeration  cycle  and  also  the 
electric  strip  heaters. 

According  to  Allied,  this  single  unit  paid  for  itself 
within  a  year,  permitting  the  presses  to  roll  despite  the 
weather. 

This  equipment  can  be  a  boon  to  the  printer  who  has 
all  the  problems  of  a  large  plant,  but  whose  budget  can¬ 
not  stand  investment  in  a  central  system,  or  where  future 
plans  may  call  for  add-on  equipment.  Such  was  the  case 
of  Newsday,  fast-growing  Ix>ng  Island  Daily  newspaper. 

Most  newspaper  press  rooms  are  located  in  deep  base¬ 
ments,  insulated  from  summer  heat  that  beats  on  the 
pavements  above.  But  Newsday’s  press  room  is  at  ground 
level,  surrounded  on  all  four  sides  by  big  windows  and 
exterior  doors.  Adding  to  the  heat  load  are  electric  mo¬ 
tors,  totaling  800  hp,  for  driving  Newsday's  high-speed 
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presses.  When  this  paper’s  circulation  jumped  from 
15,000  to  256,000  in  15  years,  management  began  look¬ 
ing  for  some  way  to  air  condition  the  plant  without  mak¬ 
ing  a  major  investment  The  answer  was  self-contained 
equipment  totaling  55  tons  for  area  cooling. 

In  the  Newsday  pressroom  are  nine  water-cooled  self- 
contained  units,  strategically  placed.  This  room  is  209 
ft  long.  Air  discharge  plenum  louvers  direct  conditioned 
air  to  working  areas.  The  composing  room  is  handled 
by  a  separate  applied  system  with  well  water  used  for 
condensing  to  further  reduce  operating  costs.  Editorial 
and  other  office  spaces  are  equipped  with  18  self-con¬ 
tained  units,  delivering  conditioned  air  through  short 
duct  runs. 

Accurate  Registration 

Offset  lithography  is  a  printing  process  using  photog¬ 
raphy  as  a  means  of  transferring  an  image  to  a  thin, 
photo-sensitive  metal  plate.  This  plate  is  then  used  to 
print  the  image.  Offset  is  a  rapidly  expanding  process 
because  of  its  excellence  in  color  printing. 

In  color  work,  from  one  to  four  plates  may  be  used. 
The  negatives  from  which  these  plates  are  made  are 
subject  to  expansion  and  contraction,  and  when  plates 
vary  in  size,  colors  will  overlap  and  be  out  of  register. 
Coated  plates,  used  for  long  press  runs,  will  alter  their 
photographic  sensitivity  and  cause  variations  in  ex¬ 
posure  time  when  atmospheric  conditions  fluctuate. 

The  National  Bureau  of  Standards  and  the  Litho¬ 
graphic  Technical  Foundation  prescribe  that  humidity 
should  be  held  between  45  and  55%,  within  plus  or 
minus  2%.  Temperature,  determined  by  the  printer, 
must  also  be  held  constant,  within  plus  or  minus  two 
degrees. 

The  Foundation  has  also  labeled  static  electricity  as  a 
frequent,  and  unsuspected,  cause  of  mis-register.  The 
best  answer  to  this  problem,  it  states,  is  pre-conditioned 
pajier  and  air  conditioning  with  a  minimum  of  50% 
relative  humidity. 

In  multi-color  printing  there  may  be  some  time  be¬ 
tween  impressions  or  runs  for  respective  colors,  and 
unless  the  paper  is  kept  under  controlled  conditions  dur¬ 
ing  that  period,  moisture  will  change  the  size  of  the  paper 
so  that  exact  register  is  impossible.  Humidity  changes 
have  been  known  to  stretch  or  shrink  large  sheets  a  half 
inch  or  more,  whereas  perfect  register  requires  accuracy 
within  1  ^200th  of  an  inch. 

♦ 

Applied  Systems 

Eureka  Specialty  Printing  Company,  Scranton,  Pa., 
which  does  the  fine  registration  printing  required  to 
produce  tax  stamps,  tuberculosis  seals  and  trading 
stamps,  had  problems  of  mis-register  and  uncomfortable 
working  conditions  before  installation  of  an  air  condi¬ 
tioning  system  with  50  tons  cooling  capacity. 

Components  were  applied  to  fit  the  requirements.  For 
example,  a  reciprocating  refrigeration  compressor  is  lo¬ 
cated  on  the  ground  floor.  An  air  handling  unit  is  di¬ 
rectly  above  in  the  center  of  the  second-floor  offset  shop, 
and  the  evaporative  condenser  and  receiver  are  located 
on  the  roof.  The  unusual  configuration  of  the  building 
made  this  arrangement  most  satisfactory.  Equipment 
took  no  manufacturing  space  and  required  the  least 
amount  of  piping. 


Richard  S.  Arnold  joined  Carrier  Corp. 
at  a  field  engineer  upon  hit  graduation 
from  Stevent  Inttitufe  of  Technology. 

Two  yeart  later  he  became  an  engineer¬ 
ing  drafttman,  retpontible  for  field  lay- 
outt  of  complete  air  conditioning  tyttemt. 

In  1939  he  wat  ettigned  to  the  Atlanta 
office,  and  became  chief  engineer  of  the 
Southeatt  dittrict  in  1945,  tpecielizing  in 
tyttem  detign.  He  wat  trantferred  to  the 
home  office  in  Syracute  in  1952  at  man¬ 
ager  of  the  Application  Engineering  De¬ 
partment  of  the  Machinery  and  Syttemt 
Divition. 

For  buildings  of  moderate  size,  where  load  can  gen¬ 
erally  be  satisfied  by  a  system  having  a  cooling  capacity 
from  40  to  150  tons,  and  where  space,  centralized  mainte¬ 
nance,  unobtrusiveness  and  greater  durability  are  re¬ 
quired,  packaged  refrigeration  and  air  handling  com¬ 
ponents  are  used  in  what  is  called  an  applied  or  built-up 
system. 

At  Eureka,  two  ducts  from  the  air  treating  unit  serve 
two  large  offset  rooms.  Room  air  returns  directly  to  the 
unit  without  the  use  of  ducts.  Outside  air  is  admitted  to 
the  air  mixing  chamber  through  minimum  and  maximum 
dampers.  The  minimum  outside  air  damper  is  opened 
when  the  supply  fan  is  started.  The  maximum  damper 
is  closed  during  summer  and  is  modulated  during  mar¬ 
ginal  weather. 

A  manual  summer-winter  switch  produces  this  action 
on  the  damper,  as  well  as  energizing  the  refrigeration 
cycle  for  summer  and  de-energizing  it  for  winter.  A 
compensated  dewpoint  controller  allows  dehumidified  air 
temperature  to  rise  or  fall,  depending  on  the  room  hu¬ 
midity  as  determined  by  a  humidistat  in  the  master  zone. 

Zone  temperature  control  is  obtained  by  operation  of 
zone  thermostats  on  their  respective  reheat  coils.  This 
has  proven  very  economical.  The  compensated  feature 
of  the  dewpoint  control  contributes  to  saving  refriger¬ 
ation  in  summer  and  heating  in  winter. 

A  temperature  of  78  deg.  and  a  relative  humidity  of 
45%,  plus  or  minus  2%  is  maintained.  Close  control  is 
secured  by  a  pneumatic  system  which  used  the  unload¬ 
ing  feature  of  a  compressor  for  its  success. 

An  example  of  another  use  of  offset  lithography  is  un¬ 
der  study  at  the  Rochester  Institute  of  Technology  in 
Rochester,  N.  Y.  The  school’s  Graphic  Arts  Research 
Center  is  experimenting  with  a  rapid,  low-cost  method 
for  quality  reproduction  in  newspapers.  When  this  tech¬ 
nique  is  perfected,  newspaper  press  rooms  will  more 
than  ever  require  air  conditioning  to  effect  further 
economies. 

The  RIT  color  press  laboratory  is  equipped  with  a 
40-ton  reciprocating  refrigeration  liquid  chilling  package 
which  supplies  chilled  water  to  two  fan-coil  type  condi¬ 
tioning  units.  Air  is  distributed  through  overhead  duct¬ 
work  to  ceiling  diffusers  in  each  of  the  laboratory’s  five 
departments:  photo  composing,  plate-making,  stripping, 
film  processing  and  press  room.  A  thermostat  in  each 
department  signals  for  heating  and  cooling  to  maintain 
the  desired  76  deg.  and  45%  relative  humidity. 

Plate-making  rooms  present  serious  problems  for  the 
lithographer,  problems  which  RIT  has  escaped  because 
of  air  conditioning.  The  high  concentration  of  fumes 
from  etching  acid,  which  could  affect  the  health  and 
comfort  of  workers,  are  dissipated  and  removed.  Cool¬ 
ing  and/or  heating  coils  in  the  vicinity  of  this  room 
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Low  pressure  overhead  ducts  serve  the  press  room  of 

I.  S.  Berlin  Company,  Chicago.  Air  handling  units  on  the 
roof  are  provided  with  chilled  water  from  a  340-ton 

centrifugal  machine. 

should  have  copper  tubes  and  fins  to  resist  acid  corro¬ 
sion.  Sprays  with  proper  bleed-off  are  an  additional 
precaution  in  preserving  coil  life. 

RIT  has  had  great  success  testing  new  inks,  papers 
and  printing  techniques  because  of  its  stable  atmospheric 
conditions.  New  “heat-set”  color  inks,  which  require  a 
special  oven  installed  on  the  press  to  facilitate  rapid  dry¬ 
ing,  plus  color  printing  on  aluminum  foil,  have  been 
pioneered  there. 

Central  Station  Systems 

One  of  the  most  difficult  projects  to  air  condition  in 
the  printing  field  is  a  newspaper  building,  a  conglomer¬ 
ation  of  areas  with  different  heat  loads  and  problems. 

A  case  in  point  is  the  Atlanta  (Ga.)  Journal-Consti¬ 
tution,  one  of  the  nation’s  outstanding  newspapers.  Its 
eight-story  office  building  was  erected  in  1897  and  pur¬ 
chased  by  the  publisher  in  1942.  Six  years  later  a  four- 
story  mechanical  building  was  erected  next  door  with 

II, 000  sq  ft  per  floor. 

The  new  building  was  ventilated,  but  when  outside 
temperatures  reached  100  deg.  the  system  could  do  very 
little  for  the  comfort  of  sweltering  pressmen  and  com¬ 
posing  room  employees.  And  management  expressed 
concern  over  ink  mist,  paper  dust,  and  low  humidity  that 
caused  troublesome  static  electricity. 

A  newspaper  press  room  not  only  must  be  heated  and 
ventilated,  but  it  must  also  be  humidified.  Humidifica¬ 
tion  results  in  better  press  work,  better  looking  paper  and 
snappier  photo  reproductions.  One  surprising  result  of 
humidification  is  that  it  may  reduce  ink  consumption, 
because  when  paper  and  rollers  are  in  optimum  condi¬ 
tion,  less  ink  needs  to  be  run  to  secure  proper  color. 

When  humidity  is  too  low,  paper  becomes  dry  and  the 
resultant  static  electricity  makes  paper  cling  to  itself  and 
to  press  rollers.  In  high-speed  presses,  static  is  a  major 
cause  of  breaks  in  the  “web,”  the  continuous  roll  of 
paper  that  is  fed  through  the  press.  When  the  web 
breaks,  the  press  must  be  stopped  and  re-threaded. 


In  a  high  speed  web  press,  centrifugal  force  causes 
particles  of  ink  (mist)  and  paper  (fly)  to  leave  the  press 
and  float  about  the  room,  coming  to  rest  and  accumulat¬ 
ing  on  walls  and  equipment.  The  amount  of  mist  and 
fly  increases  with  press  speed.  This  is  both  a  nuisance 
and  a  fire  hazard,  since  printing  ink  is  composed  of 
kerosene,  carbon,  linseed  oil  and  other  inflammables. 

There  is  an  even  greater  fire  hazard  with  the  use  of 
rotogravure  (brown)  ink.  Static  sparks  have  been  known 
to  ignite  the  mixture  of  mist  and  fly  thrown  off  by  fast 
gravure  presses. 

The  J ournal-Constitution  uses  high-speed  presses  which 
revolve  at  4(X)  rpm.  To  combat  mist,  and  to  solve  many 
other  problems  caused  by  weather  variations.  Journal 
management  had  an  air  conditioning  system  installed, 
complete  with  filtration  apparatus  for  the  press  room. 
Chilled  water  was  provided  by  a  single,  large-capacity 
centrifugal  refrigerating  machine. 

In  the  huge  press  room,  which  is  150  ft  long,  50  ft 
wide  and  30  ft  high,  four  air  cleaning  units  are  spaced 
along  and  over  both  rows  of  presses.  Each  unit  is 
equij^d  with  two  automatic,  dry-type  filters  with  a  ca- 
|>acity  of  5,000  cfm.  A  continuous  sheet  of  two-ply 
filtering  paper  unrolls  from  the  top  and  moves  down 
over  the  face  of  the  filter.  A  roll  will  last  four  to  five 
weeks. 

Three  exhaust  fans  draw  room  air  through  the  filter 
media,  a  common  exhaust  duct  and  a  central  air  shaft. 
Since  only  filtered  air  passes  through  the  duct,  fire 
hazard  and  maintenance  in  the  duct  are  reduced. 

Ink  mist  can  be  handled  in  two  basic  ways.  One  is  to 
use  all  outside  air,  with  an  exhaust  system  located  so 
that  the  major  portion  of  the  mist  is  removed  and  not 
|>ermitted  to  diffuse  into  the  room.  The  second  is  to  use 
part  return  air,  depending  on  filters  to  remove  the  mist, 
thus  maintaining  a  low^  concentration  in  the  space  and 
keeping  the  cooling  coils  from  being  clogged. 

Steel  wool,  glass  wool,  or  other  types  of  non-automatic 
filters  may  be  used,  but  they  are  not  recommended  for 
ink  mist  removal.  Steel  and  glass  wool  filters  clog  easily, 
and  the  inflammable  nature  of  printing  ink  adds  to  the 
fire  hazard. 

To  benefit  press  operators,  control  humidity,  and  re¬ 
move  ink  mist  and  paper  fly,  a  distribution  system  was 
designed  introducing  air  at  three  different  levels.  By 
supplying  conditioned  air  at  the  lowest  level  and  exhaust¬ 
ing  it  at  the  highest  point  immediately  above  the  presses, 
ink  and  mist  are  directed,  with  the  aid  of  thermal  cur¬ 
rents  of  rising  heat,  from  the  presses  to  the  point  where 
it  is  trapped. 

Air  is  supplied  to  the  press  room  at  98.(XX)  cfm,  and  is 
exhausted  at  192,000  cfm.  The  negative  air  pressure 
which  results  is  desired  to  avoid  ink  leakage  through 
doors  and  openings  into  other  portions  of  the  building. 
There  are  approximately  320,000  cu  ft  of  space  within 
the  press  room,  and  an  air  change  is  accomplished  every 
3.25  minutes. 

Figuring  The  Cooling  Load 

Determining  the  load  factors  in  a  web  press  room  is  a 
highly  specialized  problem.  With  intermittent  opera¬ 
tion,  such  as  a  newspaper,  load  factors  of  fairly  large 
proportion  can  be  applied.  But  where  press  operation  is 
almost  continuous,  such  as  for  magazine  or  telephone 
directory  printing,  the  load  factor  approaches  100%  of 
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the  operating  load.  The  latter,  however,  may  be  con¬ 
siderably  lower  than  the  starting  load. 

To  calculate  the  load  factor  and  room  load,  it  is  neces¬ 
sary  to  carefully  analyze  (1)  ratio  of  press  production 
to  full  capacity,  (2)  starting  input  to  running  power  re¬ 
quirement,  (3)  operating  time  to  continuous  operation, 
and  (4)  frequency  of  operation. 

For  example,  31  motors  of  40  hp  each,  plus  an  addi¬ 
tional  142  hp  load  from  small  motors,  contribute  to  the 
heat  load  at  the  Journal.  After  studying  press  operation, 
and  considering  thermal  storage,  operating  time  and  fly¬ 
wheel  effect,  a  load  factor  of  0.75  was  applied  to  the 
nameplate  horsepower  of  the  press,  and  a  load  factor  of 
0.10  to  the  small  motors.  Each  installation  must  be 
evaluated  individually,  but  elements  of  storage,  require¬ 
ments  for  providing  satisfactory  press  performance  at 
the  most  reasonable  cost,  and  experience  all  contribute 
to  establishing  load  factors. 

A  reduction  in  size  and  cost  of  air  ducts  may  be 
effected  by  a  careful  scrutiny  of  the  heat  load,  taking  into 
consideration  these  factors.  Further  reduction  in  duct 
size  may  be  realized  by  increasing  air  velocity,  since 
noise  is  no  problem  in  a  noise-deafening  press  room. 

The  load  factor  varies  considerably  for  each  press 
room,  and  for  different  days  of  the  week.  This  is  due 
to  the  number  of  pages  printed  in  each  edition.  In¬ 
ternal  sources  of  heat  will  reach  their  maximum  after 
sundown  in  a  plant  printing  a  morning  paper.  In  an 
afternoon  paper,  the  maximum  will  usually  coincide  with 
maximum  external  conditions. 

Besides  load  factor,  there  is  also  the  important  item  of 
heat  lag  due  to  the  mass  of  machinery  and  building, 
known  as  “storage.”  When  a  press  room  is  operating 
intermittently,  this  is  of  importance  in  determining  the 
overall  load  factor  to  be  applied  in  the  air  conditioning 
calculations  for  reduction  of  equipment  size. 

It  is  advisable  to  operate  the  air  conditioning  after  the 
presses  have  been  shut  down  until  the  heat  is  removed 
from  press  frames  and  the  building  so  that  they  will  be 
at  normal  temperature  for  the  next  operation.  Pre-cool¬ 
ing  at  somewhat  lower  temperatures  before  operation, 
can  be  effective  in  reducing  equipment  load. 

Taking  all  outside  air  increases  the  load  on  air  con¬ 
ditioning  equipment  and  it  is,  therefore,  necessary  to 
study  weather  bureau  records  to  determine  wet  bulb  tem¬ 
peratures  that  will  occur  during  operating  times,  be  it 
day  or  night. 

Paper  itself  picks  up  large  quantities  of  heat  as  it 
passes  through  the  presses.  If  paper  is  removed  from 
the  press  room  immediately  after  it  is  printed,  a  sizable 
reduction  in  heat  load  can  be  effected. 

Removing  Press  Room  Heat 

The  air  conditioned  Los  Angeles  Times  is  an  excellent 
example  of  heat  load  problems,  and  may  serve  as  a  guide 
to  arriving  at  appropriate  figures  for  similar  installations. 
Numbers  in  parentheses  in  the  following  paragraph,  tie 
in  with  the  figures  in  parentheses  under  the  equation  to 
show  the  source  of  the  figures  used. 

At  the  Times,  power  required  to  operate  the  presses 
is  approximately  60%  of  the  motor  nameplate  rating 
(load  factor).  'Hie  driving  motor  is  located  in  the  reel 
room,  where  rolls  of  paper  are  placed  during  press  runs. 
When  the  driving  motor  is  outside  the  press  room,  motor 
inefficiency  should  be  deducted  from  the  press  room  load. 


but  in  this  case,  added  to  the  reel  room  load.  Some 
motor  input  is  likewise  utilized  in  driving  the  reels.  The 
deduction  under  this  heading  amounts  to  about  20% 
of  the  motor’s  input  power.  Or  in  other  words,  80% 
(2)  of  the  load  is  delivered  to  the  press  room. 

When  a  newsprint  roll  is  kept  in  a  conditioned  space 
equal  to  or  at  lower  temperatures  than  the  press  room, 
some  15%  (3)  of  the  heat  dissipated  through  the  press 
results  in  from  5  to  10%  rise  in  paper  temperature.  This 
heat  is  carried  off  as  the  papers  are  removed  from  the 
press  room. 

The  press  itself  rises  in  temperature.  Those  parts  hav¬ 
ing  the  greatest  mass  may  increase  some  5  deg.  after 
three  hours  operation,  while  some  frame  parts  may  rise 
15  deg.  A  good  average  would  be  slightly  above  5  deg. 
This  would  amount  to  about  25%  (4)  of  the  total  heat 
dissipated  in  the  press.  Allowance  can  be  made  for  this, 
provided  that  the  presses  do  not  run  continuously,  and 
provided  that  the  air  conditioning  plant  is  operated  to 
cool  the  presses  while  they  are  not  running. 

From  the  above  information  on  the  Times,  we  arrive 
at  the  following  load  factor  for  the  press  motors: 

100%  X  0.60  X  0.80  X  (1—0.15  —  0.25)  =  28.8 
(1)  (2)  (3)  (4) 

(or  30%  of  the  nameplate  rating). 

At  the  Journal,  the  outside  air  load  was  calculated  on 
the  basis  of  50%  outside  and  50%  return  air,  but  the 
operating  intent  is  to  use  all  outside  air  whenever  pos¬ 
sible.  The  controls,  therefore,  are  designed  so  that  the 
apparatus  dewpointstat  will  open  the  chilled  water  valve, 
using  available  chilled  water  before  modulating  the  out¬ 
side  and  return  air  dampers. 

A  spray  type  washer  is  used  to  supply  constant  dew¬ 
point  temperature  air  to  the  space  by  controlling  from  a 
dewpointstat,  a  chilled  water  valve  during  summer  op¬ 
eration,  and  a  preheat  and  spray  water  heater  valve  dur¬ 
ing  winter  operation.  Room  temperature  is  maintained 
by  a  thermostat  in  the  press  room,  modulating  a  volume 
damper  and  reheater  steam  valve. 

The  other  three  floors  of  the  Journal  building  are 
handled  by  a  central  conditioning  plant  located  on  the 
roof.  Air  is  distributed  by  conventional  methods. 

The  most  expensive  “equipment”  in  any  printing  plant 
or  newspaper  building  is  its  personnel.  Pressmen,  lino¬ 
type  operators  and  other  printing  specialists  are  highly 
skilled  and  well  paid,  and  their  health  and  morale  are 
vital  to  management.  The  advantages  of  air  condition¬ 
ing  toward  decreasing  absenteeism  and  turnover,  at¬ 
tracting  high  caliber  personnel  and  increasing  produc¬ 
tivity  are  well  known. 

Hermetic  Centrifugal  Machine 

The  Miami  (Fla.)  Daily  News  carefully  considered  its 
personnel  when  it  moved  into  new,  modern  headquarters 
recently.  The  entire  two-story  building,  with  176,000 
sq  ft  of  floor  space,  is  supplied  with  year-round  air  con¬ 
ditioning  bv  three  hermetic  centrifugal  refrigeration  ma¬ 
chines  of  430  tons  capacity  each. 

These  compact,  completely  integrated  machines  fur¬ 
nish  chilled  water  to  23  air  handling  units  hidden 
throughout  the  building.  Hot  condenser  water  is  pumped 
1.50  ft  underground  to  an  outside  cooling  tower. 

Conditioned  air  combats  the  torrid  Miami  summers 
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Letterpress  department  of  The  Universal  Printing  Com¬ 
pany,  St.  Louis,  Mo.  Four  separate  air  conditioning  sys¬ 
tems  are  installed  in  this  plant. 


through  supply  ductwork  leading  to  outlets  in  all  areas. 
An  occasional  winter  chill  is  dispersed  by  circulating  hot 
water  through  the  coils  from  a  roof  boiler. 

The  composing  and  stereotype  rooms  are  the  most 
vital  where  human  comfort  is  concerned.  Many  people 
in  these  rooms,  brilliant  lighting,  and  heat-producing  ma¬ 
chinery  combine  to  produce  tremendous  heat  loads.  At 
the  News,  there  is  continuous  circulation  of  conditioned 
air,  maintaining  interior  conditions  of  78  deg  and  50% 
relative  humidity. 

Of  primary  concern  in  the  composing  room  is  elimina¬ 
tion  of  localized  heat  gain  from  linotype  and  monotype 
machines.  The  Mergenthaler  Company,  leading  manu¬ 
facturer  of  the  linotype  machine,  states  its  machines  give 
off  43,700  Btu  during  an  8-hour  day.  The  pots  used  for 
melting  lead  operate  at  550  deg.  Electric  pots  do  not 
require  special  ventilation,  but  gas  pots  should  be  vented 
to  get  rid  of  fumes  and  heat. 

Experience  has  shown  the  load  factor  for  linotype  ma¬ 
chines  to  be  about  65%  of  the  total  connected  horsepower 
load.  The  lead  melting  pots  have  a  load  factor  of  30% 
when  there  is  ample  positive  exhaust  for  each  machine. 

Monotype  machines  are  usually  rated  at  25%  of  the 
connected  horsepower  load.  Gas-heated  pots  radiate 
about  1,000  Btu  per  pot.  It  is  necessary  to  exhaust  large 
quantities  of  air  directly  from  each  machine  to  remove 
heat  and  fumes.  Air  should  be  supplied  near  the  floor 
to  permit  it  to  flow  up  around  the  operator. 

The  amount  of  exhaust  and  ventilation  is  often  fixed 
by  codes  and  should  be  investigated.  If  it  is  not  covered 
by  codes,  a  good  general  practice  is  to  install  a  ventilat¬ 
ing  system  to  handle  about  400  cfm  per  pot  to  carry  off 
fumes  and  some  of  the  heat.  This  figure,  however, 
should  be  checked  with  the  manufacturer  of  the  machine 
in  question. 

Any  composing  room  air  conditioning  system  should 
be  designed  so  as  to  eliminate  drafts  and  uneven  tem¬ 
peratures.  The  operators  must  sit  at  their  machines  all 
day,  and  are  especially  sensitive  to  drafts.  Distribution 
of  conditioned  air  should  be  designed  to  blow  air  over  the 
operator  toward  the  lead  pots  for  removal  by  the  ex¬ 
haust  system  for  each  unit.  This  will  keep  fumes  and 
excess  heat  away  from  operators. 

The  stereotype  room,  where  lead  plates  are  cast  in  a 
foundry,  is  the  hottest  spot  in  a  newspaper  plant,  but  it 
is  also  lightly  peculated.  It  is  not  usually  practical  to 


cool  the  entire  room  to  comfort  conditions.  Spot  cool¬ 
ing  will  give  tolerably  cool  conditions  at  pmints  where 
workers  stand.  Sufficient  outside  air  must  be  introduced 
to  provide  adequate  ventilation. 

Absorption  Refrigeration  Machines 

Where  low  pressure  steam,  high  temperature  water, 
petroleum  or  other  hot  liquids  are  readily  available,  ab¬ 
sorption  refrigeration  may  be  the  answer  to  a  chilled 
water  source  for  year-round  central  system  air  condi¬ 
tioning.  Newest  of  the  refrigeration  methods  is  the  ab¬ 
sorption  machine  available  in  cooling  capacities  for  single 
units  up  to  705  tons. 

The  Gulf  Printing  Company  of  Houston,  Texas,  is  a 
new  user  of  the  absorption  machine,  consuming  cheap 
natural  gas  to  produce  its  steam  power.  This  company 
publishes  three  oil  industry  magazines;  a  new  addition 
to  its  plant  has  made  it  the  largest  printing  house  in  the 
Southwest. 

Gulfs  streamlined  new  plant  and  facilities  has  a  435- 
ton  absorption  machine  which  furnishes  chilled  water  to 
seven  fan-coil  units  from  its  penthouse  atop  the  one- 
story  building.  The  machine’s  vibrationless  performance 
and  light  weight  facilitates  rooftop  placement,  and  its 
few  moving  parts  assure  nominal  maintenance. 

Outside  air  mixed  with  return  air  is  distributed 
through  the  plant  by  a  network  of  ceiling  ducts.  Tem¬ 
perature  is  held  between  75  and  78  deg.  and  relative 
humidity  between  50  and  55%. 

The  Flint  (Mich.)  Journal  has  also  found  the  absorp¬ 
tion  machine  to  be  the  answer  to  its  problems.  Its  man¬ 
agement  had  experimented  with  several  ventilating  sys¬ 
tems,  using  well  water  as  a  coolant.  However,  the  well 
water  suddenly  began  to  warm  up,  and  with  the  addi¬ 
tional  problem  of  expansion  of  office  and  mechanical 
space,  summer  temperatures  in  the  building  seldom  went 
below  95  deg. 

The  solution  was  installation  of  two  150-ton  absorp¬ 
tion  machines  because  an  existing  boiler  could  produce 
12  psi  steam  for  energizing  the  machine.  Generally 
these  units  do  not  require  a  licensed  operator,  thus  sav¬ 
ing  a  salary. 

Elimination  of  Moisture 

One  problem  that  occurs,  although  infrequently,  in 
newspaper  and  printing  plants  in  northern  climes  is  that 
of  moisture  condensation  on  windows  and  skylights  when 
outside  air  is  cold  and  dry.  Dirty  condensate  dripping 
from  the  ceiling  can  cause  spoilage  and  increase  build¬ 
ing  maintenance  costs. 

Numerous  successful  applications  have  been  made  by 
vigorously  blowing  heated  air  over  exposed  roof  and  wall 
surfaces,  thus  raising  the  inside  surface  temperature  and 
permitting  a  higher  room  dewpoint  to  exist  without  con¬ 
densation. 

Final  Point 

Air  conditioning  for  printing  plants  cannot  be  com¬ 
pletely  covered  in  a  single  article.  The  subject  is  too 
vast  and  too  complex.  If  the  engineer,  contractor  or 
architect  needs  assistance  in  solving  a  design,  installation 
or  construction  problem,  application  engineering  de¬ 
partments  of  the  manufacturers  of  air  conditioning  equip¬ 
ment  may  be  of  help.  After  all,  air  conditioning  of  print¬ 
ing  plants  is  as  old  as  the  air  conditioning  industry. 


58 


AUGUST,  HSf.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Fig.  I .  Crossbar  frames  of  a  cen¬ 
tral  office  automatic  telephone 
equipment  installation.  The  many 
contacts  and  insulated  wires  re¬ 
quire  a  special  environment  for 
best  results. 


Ventilation  for 
Telephone  Exchanges 

HARVEY  C.  ROSSING 

Engineer,  American  Telephone  and  Telegraph  Co.,  New  York,  N.  Y. 


Control  of  humidity  and  dust  has  been  studied  by  the  Bell  Telephone  Labora¬ 
tories  for  the  best  operating  environment  for  automatic  telephone  switching 
equipment.  Ventilation  conditions  are  given  for  summer  and  winter  operation, 
and  a  tool  described  for  dust  evaluation. 


I^HE  operating  environment  for  telephone  switching 
equipment — the  machinery  which  automatically  routes 
a  call  from  your  telephone  to  that  of  the  person  you  are 
calling — is  a  very  important  element  in  the  successful 
and  economic  operation  of  that  equipment.  Three  of  the 
factors  in  that  environment  have  been  topics  of  study 
and  research  by  Bell  System  engineers  and  scientists  for 
many  years.  These  three  factors  are  temperature,  relative 
humidity  and  the  problem  of  air-home  dirt. 

Of  the  three,  temperature  is  perhaps  the  least  critical. 
The  Bell  Telephone  Laboratories,  developers  and  design¬ 
ers  of  telephone  equipment,  have  so  designed  nearly  all 
of  it  that  it  is  able  to  operate  satisfactorily  in  temperatures 
up  to  120  deg  F.  This  figure  refers  to  the  air  temperature 
immediately  surrounding  the  equipment,  which  is  likely 
to  be  higher  than  average  room  temperature.  But  there 
are  types  of  equipment  which  release  large  quantities  of 
heat.  In  the  case  of  this  kind  of  installation,  it  is  desirable, 
and  sometimes  necessary,  that  the  temperature  of  the 
environment  be  controlled  to  assure  good  equipment 
operation. 

Effect  of  Humidify 

Humidity  has  its  effects  on  equipment  performance. 


caused  mainly  by  changes  in  the  percentage  of  relative 
humidity.  Such  changes  produce  dimensional  variations 
in  most  insulating  materials,  and  other  non-metallic 
materials,  except  rubber,  which  are  used  in  telephone 
apparatus.  In  turn,  the  dimensional  variations  affect 
apparatus  adjustments.  For  example,  a  relay  may  be 
adjusted  to  25%  relative  humidity,  but  due  to  dimen¬ 
sional  change,  it  may  be  out  of  adjustment  at  70%.  Wide 
variations  in  relative  humidity  are  important  in  their 
effect  on  apparatus  adjustment.  Automatic  switching 
equipment  is  shown  in  Fig.  1. 

The  electrical  constants  of  the  textile  insulation  used 
on  the  wire  and  cable  in  telephone  exchange  buildings 
are  affected  directly  by  relative  humidity.  As  the  humidity 
increases,  the  mutual  conductance  and  capacitance  values 
increase  and  the  insulation  resistance  and  the  voltage  at 
which  the  insulation  will  break  down  decreases. 

Limifs  of  Relative  Humidity 

The  Bell  Laboratories’  work  on  humidity  problems  has 
resulted  in  establishing  practical  limits  of  relative  hu¬ 
midity  to  be  maintained  in  rooms  housing  telephone 
switching  equipment.  They  are  incorporated  with  com¬ 
ments  on  temperature  in  reconunendations  to  the  operat- 
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ing  telephone  companies  of  the  Bell  System  by  the 
American  Telephone  and  Telegraph  Company,  as  follows: 

“Summer — V entilation  Only — Maintain  a  room 
condition  with  a  maximum  of  10  deg  above  the 
maximum  design  dry  bulb  temperature  as  listed 
for  various  localities  in  the  ASHRAE  Guide. 

“When  room  conditions  exceed  65%  relative 
humidity,  automatically  control  the  ventilating 
system  to  deliver  a  maximum  of  recirculated  air. 
This  will  tend  to  reduce  the  relative  humidity  within 
the  room  thereby  minimizing  the  detrimental  effects 
which  extreme  variations  ir  relative  humidity  have 
on  switching  equipment. 

“Summer — Ventilation  with  Cooling — Maintain 
a  room  condition  having  a  maximum  of  55%  rela¬ 
tive  humidity.  To  maintain  conditions  lower  than 
55%  relative  humidity  will  substantially  increase 
the  cost  of  the  refrigerating  equipment  and  operat¬ 
ing  costs  disproportionately  to  the  benefits  realized. 
Maintain  a  room  temperature  not  lower  than  13  deg 
below  the  maximum  design  dry  bulb  temperature 
as  listed  for  various  localities  in  the  Guide.  How¬ 
ever,  a  reduced  temperature  differential  is  recom¬ 
mended  for  lower  outside  temperatures.  Cool  air 
supplied  to  the  room  should  not  be  more  than  18 
to  20  deg  below  the  room  dry  bulb  temperature. 

“W Intel — Maintain  approximately  35%  relative 
humidity  in  central  offices  and  automatic  message 
accounting  center  spaces.  A  gradual  reduction  in 
relative  humidity  for  short  periods  of  time  may  be 
advisable  to  minimize  window  condensation  as  the 
outside  temperatures  fall.  Double  glazing  may  be 
helpful  in  reducing  condensation  in  colder  areas.” 

Improved  Equipment 

Another  weapon  in  the  Bell  Laboratories’  attack  on  the 
harmful  effects  of  relative  humidity  is  the  continuing 
effort  to  develop  materials  which  are  less  susceptible  to 
the  environment  in  which  they  are  installed.  Over  a 
period  of  years  many  improvements  have  been  incorpo¬ 
rated  in  telephone  switching  equipment  to  reduce  the 
adverse  effects  of  relative  humidity.  Reference  was  made 
to  the  effect  of  humidity  on  the  electrical  constants  of 
textile  insulation.  The  introduction  of  wiring  insulated 
with  a  polyvinyl  chloride  (PVC)  material  is  an  illustra¬ 
tion.  The  effect  of  relative  humidity  on  this  type  of  wire 
is  negligible. 

A  review  of  the  types  of  dial  switching  equipment  shows 
further  the  effect  of  such  improvements.  The  panel  type 
contains  more  adjustable  apparatus  where  adjustment 
stability  and  performance  are  adversely  affected  by  large 


changes  in  the  percentage  of  relative  humidity.  Step-by- 
step  equipment  is  less  affected.  However,  the  fiber  insu¬ 
lation  originally  used  in  some  relays  was  subject  to 
dimensional  change  with  varying  relative  humidity  and 
some  adjustment  instability  was  experienced.  A  change 
in  this  insulation  developed  by  tbe  I-.aboratories  improved 
the  adjustment  stability  of  these  relays  with  respect  to 
relative  humidity  changes.  The  latest  type  in  common 
use,  the  crossbar  system,  provides  a  type  of  apparatus 
which  is  less  critical  to  humidity  changes  than  that  used 
in  panel  systems  and  also  takes  advantage  of  improved 
insulation. 

In  attacking  the  problem  of  air-borne  dirt,  the  Bell 
Laboratories  adopted  the  premise  that  exclusion  of  such 
dirt  from  telq>hone  buildings  was  the  basic  remedy. 
Operation  of  the  buildings  with  closed  windows  was  a 
logical  step.  With  closed  windows,  mechanical  ventila¬ 
tion  was  necessary  for  personnel  comfort  and  to  comply 
with  building  code  requirements.  The  problem  then  be¬ 
came  one  of  learning  what  kinds  and  sizes  of  dirt  particles 
caused  equipment  problems  and  to  analyze  air  filters  used 
in  mechanical  ventilating  systems  to  learn  which  did  the 
best  filtering  job  at  the  most  reasonable  cost. 

Special  Tool 

In  doing  this  work,  the  Laboratories  developed  the 
contact  replica  tool,  Fig.  2.  This  device  was  very'  useful 
in  ascertaining  the  type  and  size  dirt  particles  which  actu¬ 
ally  settled  on  relay  contacts.  It  was  employed  as  follows. 
The  clamp  portion  of  the  tool,  consisting  of  the  copper 
jaws,  set  screw  and  spring,  was  heated.  With  the  relay 
contacts  open,  the  plastic  replica  blank  was  carefully 
placed  between  them.  The  contacts  were  then  closed, 
exerting  enough  pressure  on  the  replica  blank  to  keep 
it  in  place.  Next  the  heated  clamp  was  picked  up  with 
the  spring  tongs  and  its  jaws  were  held  over  the  con¬ 
tacts.  The  application  of  fingertip  pressure  on  the  spring 
tongs  pressed  the  jaws  against  the  contacts  and  the 
heat  from  the  jaws  passed  through  the  contacts  to  the 
replica  blank.  The  heat  softened  the  plastic  enough  so 
any  dirt  on  the  relay  contacts  was  transferred  to  the 
plastic.  The  jaws  were  then  removed,  and  the  replica 
blank  allowed  to  cool.  It  was  then  taken  from  between  the 
contacts.  Laboratory  examination  followed  to  determine 
the  characteristics  of  the  dirt  removed  from  the  contacts. 

Dust  on  Contacts 

It  was  learned  that  quite  a  variety  of  substances  found 
their  way  onto  relay  contacts.  A  list  of  them  would  in¬ 
clude  cotton,  linen,  wool,  silk,  acetate  and  wood  fibers, 
pollen  and  spores,  coke,  coal,  cinders,  sooty  aggregates, 
graphite,  quartz  particles,  human  hair,  skin  and  nail 
particles,  metallic  particles  and  paint  fragments. 

Such  dust  causes  troubles  in  telephone  switching  equip¬ 
ment  in  a  number  of  ways.  It  settles  on  relay  or  switch 
contacts  to  cause  open  contact  troubles.  It  may  contain 
corrosive  components  which  accelerate  the  formation  of 
corrosion  products.  Such  action  results  in  development 
of  contact  resistances  sufficiently  high  to  produce  contact 
noise  and  in  extreme  cases  the  development  of  sufficient 
resistance  to  interfere  with  circuit  operation.  Dirt  accumu¬ 
lations  may  interfere  with  mechanical  operation  of  moving 
parts  and  where  the  dirt  is  abrasive  in  nature  mechanical 
wear  will  be  accelerated  in  bearings  and  on  contact  sur- 
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faces.  The  problem  of  equipment  cleaning  is  aggravated 
by  dirt  accumulations  and  the  cleaning  process  itself  may 
cause  trouble  with  wiring  and  apparatus  adjustments. 

Examination  of  many  dirt  samples  collected  under 
actual  service  conditions  in  telephone  equipment  rooms 
showed  that  90%  of  open  contact  troubles  in  switching 
apparatus  were  caused  by  dirt  particles  25  microns  and 
larger  in  size  (1  micron  =  .00004  inch). 

Types  of  Filters 

The  Bell  system  has  proceeded  with  the  work  of  collect¬ 
ing  data  on  many  filters  for  efficiency  in  various  particle 
size  ranges  and  for  dirt  holding  capacity  in  terms  of 
relating  resistance  to  air  flow  to  the  weight  of  dirt  re¬ 
tained  on  a  filter.  This  work  is  a  continuing  project  and 
is  still  being  carried  on.  The  test  work  covers  three  basic 
types  of  filters: 

The  impingement-type  filters  generally  employ  an  ad¬ 
hesive  coated  medium,  arranged  so  that  the  air  passing 
through  it  is  subjected  to  numerous  changes  in  direction 
of  flow.  The  dust  particles,  due  to  their  inertia,  are  im¬ 
pinged  on  the  surfaces  of  the  filter,  where  they  are  held 
by  the  adhesive.  The  tyj>es  of  filter  medium  used  include 
glass,  wool,  metal,  synthetic  libers,  metal  wool,  animal 
hair,  plant  fibers  and  expanded  paper.  Some  are  dis¬ 
posable  and  are  discarded  when  dirty,  others  are  cleaned 
and  reused. 

The  screen-type  filters  are  essentially  screens,  or  strain¬ 
ers,  through  which  dust  particles  larger  than  the  screen 
openings  do  not  pass.  Tlie  types  of  filter  medium  used 
are  paper,  glass  cloth  and  wool  felt. 

Electrostatic  filters,  or  electronic  as  they  are  sometimes 
called,  have  an  ionizing  zone  in  which  a  positive  electro¬ 
static  charge  of  several  thousand  volts  is  imparted  to  the 
dust  particles  in  the  air.  The  air  then  passes  through  a 
collector  plate  assembly.  The  plates  are  closely  spaced 
and  alternately  have  several  thousand  volts  and  ground. 

Filter  Recommendations 

The  present  recommendation  of  the  American  Tele¬ 
phone  and  Telegraph  Company  to  the  operating  telephone 
companies  is  as  follows: 

“Research  conducted  by  the  Bell  Telephone  Lab¬ 
oratories  indicates  that  four  inches  of  KS-7406 
glass  wool  filter  media  are  adequate  to  minimize 
open  contact  equipment  troubles  due  to  dust.  The 
four  inches  of  media  are  obtained  by  placing  two 
KS-7406  glass  wool  filters,  each  two  inches  thick, 
in  tandem  in  the  filter  frame.  The  second  filter 
will  remove  approximately  25%  of  the  dust  by 
weight  which  passes  the  first  filter.  .  .  .  More  effi¬ 
cient  filters  may  be  desirable  in  areas  where  the 
air  is  contaminated  with  large  quantities  of  fine 
dust  particles.  Generally,  electric-type  filters  are  not 
required  except  for  a  few  locations  having  extremely 
large  dust  concentrations  in  the  air.” 

The  KS-7406  filter  referred  to  in  this  recommendation 
is  manufactured  commercially  to  meet  Bell  System  speci¬ 
fications. 

As  far  as  electrostatic  filters  are  concerned,  it  is  rec¬ 
ommended  that  when  the  necessity  for  this  degree  of 
filtration  is  established,  the  installation  consist  of  an 
impingement-type  prefilter  (two  inches  of  glass  wool), 
the  electrostatic  filter,  and  a  screen-type  after-filter. 


Use  of  Prefilfer  and  After-fllfer 

While  the  prefilter  does  not  increase  the  overall  filtering 
efficiency  of  the  system,  it  will  reduce  the  amount  of  dirt 
entering  the  electrostatic  unit  and  thus  lengthen  the 
interval  between  periodic  maintenance  work  on  the  plates. 

The  after-filter  serves  three  purposes: 

1.  It  collects  dust  which  is  not  caught  by  the  prefilter 
and  the  electrostatic  filter. 

2.  It  collects  “blow-offs”  from  the  electrostatic  unit. 
All  electrostatic  units  flash  over  occasionally,  and 
as  they  flash  over,  they  tend  to  release  rather  large 
pieces  of  dust  that  can  be  caught  by  the  after-filter. 

3.  To  provide  a  filter,  if  the  source  of  power  to  the 
electrostatic  filter  should  fail  or  if  a  failure  should 
occur  in  the  ionizing  section  of  the  filter. 

What  is  the  plan  for  future  work  on  air  filtration?  It 
has  two  aims: 

1.  A  continuing  program  of  collecting  data  on  avail¬ 
able  filters  to  maintain  satisfactory  sources  of 
supply. 

2.  The  development  of  a  means  to  permit  the  telephone 
companies  to  sample  dust  themselves  and  to  evaluate 
the  results  in  terms  of  the  type  of  air  filter  which 
should  be  used.  At  the  present  time,  this  contem¬ 
plates  the  use  of  a  spot  dust  sampler.  The  sampler 
would  take  120  spots,  a  spot  move  every  six  hours, 
which  will  give  a  30-day  sample.  It  is  hoped  that 
ultimately,  from  an  examination  of  the  spots,  it 
will  be  possible  to  advise  a  telephone  company  that, 
for  a  specific  location,  glass  wool,  glass  wool  plus 
a  screen-type  filter,  or  an  electrostatic  filter  with 
prefilters  and  after-filters  would  be  required. 


X 


Fig.  2.  Schematic  of  a  contact  replica  tool. 
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Air  Filter  Selection  Data 


Total  Annual 

Average 

Installation 

Cost 

Annual 

Cost:  20-Year 

Filter  Type 

Operating 

Maintenance 

Electric  Current 

Amortization 

Arrestance 

Cost 

Plus  Operating 
and  Maintenance 

Electrostatic 

Precipitator 


90%  with  atmospheric 
dust;  98%  with  Cottrell 
precipitate,  based  on 
NBS  Test  Method. 


Needs  highly  skilled 
maintenance  personnel. 
Safety  precautions  must 
be  rigidly  followed  and 
equipment  accessible  for 
repair  and  replacement. 


Automatic  Self- 
Cleaning  Oiled 
Metal  Curtain 

10%  with  atmospheric 
air;  74%  with  Cottrell 
precipitate,  based  on 
NBS  Test  Method. 

1,900 

Very  little  required,  ex¬ 
cept  to  replace  adhesive 
periodically,  clean  out 
sump,  and  annual  over¬ 
haul.  Work  is  unpleas¬ 
ant,  however. 

6 

228 

Automatic 
Self-Renewing 
Fiber  Curtain 

19%  with  atmospheric 
air;  83%  with  Cottrell 
precipitate,  based  on 
NBS  Test  Method. 

1,400 

Requires  little  care,  ex¬ 
cept  for  periodic  replace¬ 
ment  of  used  filter  media. 

Rolls  of  media  relatively 
costly. 

6 

253 

Replaceable 
Dry  Media 
10%  Efficiency 

Depending  on  the  media 
us^,  almost  any  ar¬ 
restance  can  be  attained 
with  this  type  of  filter. 

950 

Periodic  replacement  of 
the  media  is  required. 
Arrestance,  after  re¬ 
placement  of  the  media. 

0 

162 

Replaceable 
Dry  Media 
40%  Efficiency 

the  NBS  Test  Method, 
average  operating  ar- 
restances  range  from  11- 
95%  with  atmospheric 

1,200 

with  which  media  are 
installed  and  the  edges 
sealed.  As  the  arrestance 
of  the  media  is  increased. 

0 

372 

Replaceable 
Dry  Media 
90%  Efficiency 

trell  precipitate.  Note: 

No  efficiency  tests  were 
conducted  on  the  latter 
three  filters  in  this  cate¬ 
gory.  Efficiencies  listed 

1,340 

come  extremely  high. 
When  estimating  main¬ 
tenance  costs,  great  care 
must  be  used  to  base 
costs  on  the  filters  suit- 

0 

958 

Replaceable 
Dry  Media 
90%  Efficiency 
with  pre-filter 

supplied  by  filter  manu¬ 
facturers. 

1,440 

able  for  the  arrestance 
demands. 

0 

627 

Cleanable 

Metal 

Viscid- 

Impingement 

60%  with  Cottrell  pre¬ 
cipitate,  NBS  Test  Meth¬ 
od,  with  600  fpm  face 
velocity,  0.5-inch  pres¬ 
sure  drop. 

300 

Performance  dependent 
on  complete  coating  with 
proper  adhesive.  Facil¬ 
ities  must  be  available 
for  collecting,  draining 
water  used  in  washing. 

On  big  jobs,  central 
cleaning  is  the  most 
economical  procedure. 

0 

122 

Viscid 

Fibrous 

Media 


mospheric  air;  78%  with 
Cottrell  precipitate  based 
on  NBS  Test  Method. 


Must  replace  entire  unit, 
hence  high  cost.  Un¬ 
skilled  personnel  is  suffi¬ 
cient,  as  long  as  servic¬ 
ing  schedule  or  pressure 
drop  gage  is  available. 
Not  economical  to  clean 
filters. 
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Cost  data  based  on  20,000  cfm  filtering  capacity,  staff  engineer.  Building  Research  Advisory  Board,  Div. 

extracted  from  Report  34  for  Federal  Construction  of  Engineering  and  Industrial  Research,  National  Acad- 

Council  prepared  by  Task  Group  T-28,  Francis  A.  Govan,  emy  of  Sciences-National  Research  Council. 


Resistance 
to  Air  Row 

Advantages 

Disadvantages 

Little  resistance  to  air  flow, 
but  if  pre-filters  or  after¬ 
filters  are  used,  their  re¬ 
sistance  and  maintenance 
must  be  considered  in  sys¬ 
tem  design. 

A  90  per  cent  arrestance  for  the  fine  par¬ 
ticulate  matter  which  causes  discoloration. 
Requires  little  cleaning  maintenance  if  the 
units  are  self-washing. 

Highest  initial  cost.  Skilled  maintenance 
personnel  required.  Sensitivity  to  changes 
in  air  velocities  which  aflFects  arrestance. 
Low  arrestance  against  lint.  When  out  of 
operation  arrestance  is  very  low.  Suscepti¬ 
bility  to  power  failures.  Can  generate  con¬ 
siderable  amounts  of  ozone  under  certain 
conditions.  Possible  source  of  ignition  of 
explosive  gases  or  vapors. 

Operates  at  constant  re¬ 
sistance.  Curtain  movement 
controlled  by  automatic 
timer.  Small  dust-holding 
capacity  unimportant,  since 
dirt  is  removed  in  adhesive 
bath. 

Frequent  maintenance  not  required.  Since 
it  is  self-cleaning,  replacement  of  dirty  ad¬ 
hesives  and  cleaning  of  the  curtain  are  only 
required  occasionally.  Self-cleaning  char¬ 
acteristics  permit  the  handling  of  large 
amounts  of  dust  before  attention  is  required. 
Has  relatively  constant  resistance  if  prop¬ 
erly  operated.  Automatic  in  operation. 

Not  feasible  for  small  quantities  of  air.  Re¬ 
luctance  of  maintenance  personnel  to  service 
sludgy  adhesives.  Possibility  of  oil  carry¬ 
over  into  air  distribution  system.  High 
initial  investment. 

Resistance  will  remain  fair¬ 
ly  constant  if  roll  movement 
is  controlled  by  pressure 
drop  switch.  Movement  may 
be  controlled  with  timer, 
thus  allowing  the  resistance 
to  fluctuate. 

Requires  little  maintenance.  Roll  replace¬ 
ment  is  easy  and  does  not  entail  removing 
dirty  adhesives.  Has  relatively  constant 
resistance  when  properly  operated.  Auto¬ 
matic  in  operation. 

Not  feasible  for  small  quantities  of  air. 
High  initial  investment. 

Low  velocity  types  (300 
fpm)  have  resistance  of 
about  0.2  inches  w.g.  As 
media  becomes  dust  laden, 
resistance  increases  until 
they  must  be  replaced.  Al¬ 
lowable  resistance  increase 
must  be  used  for  system 
fan  design.  Dust  holding 
capacity  dependent  on  ar- 
restance  and  design  of  fil¬ 
ter.  Usually,  the  higher 
the  arrestance,  the  lower 
the  dust  holding  capacity. 

Wide  range  of  application.  Flexibility  of 
unit  arrangement. 

Dependent  on  thoroughness  of  maintenance 
personnel.  High  maintenance  costs.  Regu¬ 
lar  maintenance  required. 

Relatively  low  resistance, 
high  dust-holding  capacity. 
Allowable  increase  in  orig¬ 
inal  resistance,  due  to  dirt¬ 
loading,  must  be  included  in 
calculation  when  making 
fan  selection. 

Low  operating  resistance.  High  dust-hold¬ 
ing  capacity.  Flexibility  of  application. 

Pressure  drop  and  arrestance  after  cleaning 
are  dependent  on  the  care  of  maintenance 
personnel  in  cleaning  and  recoating  the  unit. 
Reluctance  of  maintenance  personnel  to 
properly  clean  this  filter  manually  due  to 
the  difficult  and  unpleasant  job  involved. 
Possible  damage  to  metal  filter  media.  Ad¬ 
hesive  carry-over.  Need  for  facility  at  or 
'  near  installation  for  cleaning,  washing  and 
draining. 

Relatively  low  resistance 
when  clean;  about  0.15 
inches  w.g.  Resistance  in¬ 
creases  rapidly  with  dust¬ 
loading  and  velocity  of  air. 

Requires  no  special  skills  for  maintenance. 
Low  first  cost. 

High  replacement  costs.  Limited  dust-hold¬ 
ing  capacity. 
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Solar  Radiation  on  Walls 
Facing  North  and  South 

CHARLES  V.  CUNNIFF* 

U.S.  Weather  Bureau 
Blue  Hill  Observatory,  Milton,  Mass. 


The  receipt  of  solar  radiation  on  vertical  surfaces  facing 
East  and  West  was  investigated  in  an  article  by  the  author 
in  the  October,  1 958,  issue  of  this  publication.  The  follow¬ 
ing  article  completes  the  study  of  solar  radiation  as  re¬ 
ceived  on  vertical  surfaces  of  the  four  cardinal  points  at 
the  U.S.  Weather  Bureau's  Solar  Radiation  Observing 
Station  at  Blue  Hill  Observatory,  Milton,  Massachusetts. 


A  PRELIMINARY  investigation  of  the  measurements 
of  solar  radiation  on  vertical  surfaces  was  made 
by  Hand  (1).  In  a  previous  article  by  the  author,  the 
receipt  of  solar  radiation  on  vertical  surfaces  facing 
Elast  and  West  was  investigated  (2).  This  paper  com¬ 
pletes  the  study  of  solar  radiation  as  received  on  the 
vertical  surfaces  of  the  four  cardinal  points. 

At  the  Blue  Hill  Observatory  solar  radiation  received 


Fig.  I.  The  author  is  shown  with  a  Smithsonian  silver  disc 
pyrheliometer,  used  as  a  standard  in  calibrating  the  Eppley 
units  which  furnished  measurements  for  this  article. 


directly  from  the  sun  was  measured  by  Eppley  pyrheli- 
ometers  suspended  on  the  North  and  South  sides  of  the 
tower  some  26  feet  above  the  ground  surface  and  670 
feet  above  sea  level.  North  vertical  measurements  were 
recorded  for  7  years  and  South  vertical  measurements 
for  10  years.  Measurements  were  recorded  on  Brown 
Electronik  potentiometers. 

Radiation  received  on  the  North  vertical  surface  can 
he  separated  into  two  classes  depending  upon  the  season 
of  the  year.  Between  the  vernal  and  autumnal  equinoxes 
(March  21-September  23),  the  radiation  consists  of 
direct  and  of  diffuse  sky  and  ground  reflected  components. 
During  this  warm  half  of  the  year,  the  direct  radiation 
impinges  on  the  North  wall  for  as  much  as  three  and 
one  half  hours  immediately  after  sunrise  and  for  a  like 
period  of  time  prior  to  sunset.  Throughout  the  middle 
of  the  day,  diffuse  sky  radiation  and  that  reflected  from 
the  ground  constitute  all  the  radiation  received  on  the 
North  wall.  Between  the  autumnal  and  vernal  equinoxes 
(September  23-March  21)  or  the  colder  half  of  the  year, 

*  Author  Is  now  with  Thermal  Radiation  Lab.,  Air  Force  Cambridge 
Research  Center,  Hanscomb  Field  Bedford,  Mass. 


Fig.  2.  Average  monthly  values  of  radiation  received  on 
the  North  vertical  surface  for  cloudless  skies  and  for  all 
days  of  record. 
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Fig.  3.  Average  monthly  values  of  radiation  received  on 
a  vertical  surface  facing  South  on  cloudless  days  for  all 
days  of  record;  also  average  monthly  values  of  cloudiness 
in  tenths  of  sky  cover. 

the  radiation  on  the  North  wall  consists  entirely  of 
diffuse  sky  and  ground  reflected  radiation. 

Conversely,  during  the  w'armer  part  of  the  year  when 
the  North  wall  is  receiving  direct  radiation,  there  is  no 
direct  radiation  impinging  on  the  South  wall.  At  this 
time  only  diffuse  sky  and  ground  reflected  radiation  are 
received,  and  when  the  sun,  in  its  diurnal  march,  arrives 


south  of  east  and  remains  south  of  west,  direct,  diffuse 
and  ground  reflected  radiation  are  recorded  on  the 
South  walls.  Finally,  after  the  sun  has  passed  to  the 
north  of  west  (270  degrees  azimuth),  diffuse  sky  and 
ground  reflected  radiation  once  again  are  the  only  com¬ 
ponents  measured  by  the  pyrheliometer  facing  South. 
During  the  colder  half  of  the  year  when  the  sun  rises 
south  of  east  and  sets  south  of  west,  direct,  diffuse  and 
reflected  ground  radiation  impinges  on  the  South  wall 
for  the  duration  of  the  solar  day. 

A  series  of  graphs  have  been  constructed  showing  av¬ 
erage  radiation  values  received  for  various  cloud  con¬ 
ditions  throughout  the  year.  Tables  for  average  monthly 
values,  along  with  frequency  distributions  for  radiation 
values  on  the  North  and  South  vertical  surfaces,  are 
included. 

Tables  1  and  2  present  the  mean  annual  frequency  dis¬ 
tribution  of  radiation  as  received  on  the  vertical  surfaces 
facing  North  and  South  respectively.  The  radiation  re¬ 
ceived  on  the  North  surface  is  confined  to  only  three 
class  intervals,  whereas  that  on  the  South  surface  is 
spread  over  seven  classes.  On  the  North  surface  the 
majority  of  days  (65%)  lay  between  0  and  100  langleys, 
while  the  largest  number  of  days  (27%)  on  the  South 
vertical  surface  were  in  the  200  to  300  langley  class.  On 
only  two  days  of  the  year,  one  each  in  June  and  July, 
did  the  radiation  on  the  North  vertical  wall  exceed  200 
langleys,  whereas  on  228  days  or  62%  of  the  year  radia¬ 
tion  on  the  South  surface  exceeded  this  amount. 

Figure  2  is  composed  of  two  graphs  of  North  vertical 
radiation.  One,  constructed  from  the  values  in  Table  3, 
represents  the  monthly  averages  of  daily  values  for  the 
period  of  record  for  all  types  of  sky  conditions.  The 
values  range  from  a  maximum  of  157  langleys  in  June 
to  a  minimum  of  40  in  January  and  December.  Absolute 


TABLE  I  —  MEAN  NUMBER  OF  DAYS  PER  YEAR  WITH  RADIATION  FALLING,  IN  GIVEN  INTERVALS.  ON  A 

VERTICAL  SURFACE  FACING  NORTH 


Interval, 
Langleys 
per  day 

j  Month 

1  Jan 

1  Feb  [ 

Mar 

I  Apr  1 

May 

1  Jun  1 

Jul 

1  Aug 

1  Sep  I 

Oct  1 

Nov  1 

Dec 

1  lotal  1 

% 

Day: 

s  per  year  on  North  vertical  surfaces 

0-100 

31 

26 

26 

20 

6 

2 

2 

8 

25 

30 

30 

30 

236 

65 

100-200 

0 

2 

5 

10 

25 

27 

28 

23 

5 

1 

0 

1 

127 

35 

200-300 

— 

— 

— 

— 

— 

1 

1 

— 

— 

— 

— 

— 

2 

0 

TABLE  2  —  MEAN  NUMBER  OF  DAYS  PER  YEAR  WITH  RADIATION  FALLING.  IN  GIVEN  INTERVALS.  ON  A 

VERTICAL  SURFACE  FACING  SOUTH 


•  Interval, 
Langleys 
per  day 


0-100 
100-200 
200-300 
300-400 
400  500 
500-600 
600-700 


Jan 


Feb 


Mar 


Apr 


Month 

May  I  Jun  |  Jul  |  Aug  |  Sep  |  Oct 
Days  per  year  on  South  vertical  surfaces 


3 

7 

20 


2 

8 

21 


Nov 


Dec  I  Total  | 


81 

56 

100 

54 

44 

26 

4 


22 

16 

27 

15 

12 

7 
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TABLE  3  —  MONTHLY  MEAN  VALUES  OF  SOLAR  RADIATION  RECEIVED  ON  A  VERTICAL  SURFACE  FACING 

NORTH 


Year 

I  Month 

Jan 

1 _ 1 

Mar 

1  Apr  1 

May  1 

Jun  1 

Jul 

1  Aug  1 

Sep  L 

Oct  1 

Nov  1 

Dec 

Langleys  per  day 

on  North  vertical 

surfaces 

1949 

_ 

_ 

_ 

— 

129 

96 

70 

52 

33 

30 

1950 

26 

61 

77 

79 

113 

161 

140 

105 

75 

58 

40 

35 

1951 

42 

54 

70 

96 

124 

148 

149 

1 14 

77 

60 

42 

38 

1952 

40 

63 

72 

81 

122 

154 

147 

106 

83 

64 

44 

34 

1953 

38 

53 

58 

81 

120 

158 

144 

121 

115 

74 

69 

56 

1954 

56 

57 

75 

92 

126 

166 

165 

108 

77 

59 

40 

45 

1955 

40 

55 

71 

77 

134 

145 

147 

103 

83 

56 

41 

39 

1956 

38 

63 

89 

98 

128 

165 

155 

124 

— 

— 

— 

— 

Mean 

40 

58 

73 

86 

124 

157 

147 

1 10 

83 

60 

44 

40 

TABLE  4  —  MONTHLY  MEAN  VALUES  OF  SOLAR  RADIATION  RECEIVED  ON  A  VERTICAL  SURFACE  FACING 

SOUTH 


Year 

Month 

Jan  1 

Feb  1 

Mar  1 

Apr  1 

May  1 

Jun  1 

Jul 

1  Aug _ L 

Sep 

1  Oct  1 

Nov  1 

Dec 

Langleys  per  day 

on  South  vertical 

surfaces 

1946 

_ 

_ 

_ 

_ 

_ 

268 

204 

263 

370 

263 

222 

1947 

270 

312 

.324 

.  233 

180 

207 

212 

233  • 

291 

403 

282 

347 

1948 

223 

362 

283 

248 

183 

177 

215 

261 

354 

255 

242 

247 

1949 

211 

284 

287 

224 

207 

230 

211 

243 

270 

339 

220 

290 

1950 

190 

214 

358 

21 1 

208 

219 

217 

232 

249 

341 

252 

231 

1951 

243 

264 

198 

257 

218 

178 

211 

230 

300 

268 

265 

267 

1952 

237 

307 

228 

236 

218 

230 

251 

228 

289 

324 

230 

198 

1953 

212 

291 

231 

190 

172 

217 

211 

255 

319 

257 

264 

280 

1954 

193 

287 

301 

216 

181 

193 

221 

239 

212 

284 

28A 

216 

1955 

336 

275 

298 

225 

244 

205 

241 

225 

322 

284 

316 

320 

1956 

238 

319 

287 

235 

191 

210 

192 

193 

249 

— 

— 

— 

Mean 

235 

292 

280 

228 

200 

207 

223 

231 

284 

313 

262 

262 

minimum  and  maximum  average  monthly  values  were 
26  langleys  in  January  of  1950,  and  166  langleys  in 
June  of  1954. 

It  is  very  difficult  to  explain  the  apparent  hump  in 
the  curve  for  the  month  of  February.  One  possible  ex¬ 
planation  is  the  large  number  of  days  in  which  snow 


covers  the  ground,  increasing  the  amount  of  radiation 
reflected  from  the  ground.  The  trace  depicting  cloudless 
day  radiation  is  indicative  of  the  annual  march  of  the 
sun,  with  sharp  rises  between  March  and  September  due 
to  the  direct  radiation  which  impinges  on  the  bulb  at 
this  time  of  the  year. 
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The  two  graphs  in  Fig.  3  represent  the  monthly  av¬ 
erages  of  daily  values  for  cloudless  skies  and  for  all 
types  of  sky  conditions  for  radiation  received  on  the 
vertical  surface  facing  South.  A  trace  of  the  overage 
cloud  cover  for  the  past  70  years  is  also  included. 

Observation  indicates  a  close  inverse  correlation  be¬ 
tween  cloud  cover  and  radiation  received  on  a  vertical 
surface  facing  South.  Peak  values  of  radiatiou  and  mini¬ 
mum  values  of  cloud  cover  occur  in  October,  with  sec¬ 
ondary  peaks  and  minimums  in  February.  Minimum 
values  of  radiation  and  maximum  values  of  cloudiness 
occur  in  May.  During  cloudless  days  the  trace  for  radia¬ 
tion  on  the  South  vertical  surface  shows  peak  values  on 
the  order  of  570  langleys  in  January,  ajid  minimum 
values  of  250  langleys  in  June.  A  more  favorable  angle 
of  incidence  during  the  winter  months  causes  this  annual 
progression. 

Figure  4  comprises  representative  traces  of  radiation 
received  on  the  North  vertical  surface  for  varying  cloud 
amounts.  It  was  not  possible  to  discriminate  between 
cloud  types  because  of  the  lack  of  su£Bcient  data.  There 
is  very  little  difference  in  the  amount  of  radiation  re¬ 
ceived  on  the  North  wall  for  cloudiness  values  up  to 
9-tenths  for  9  months  of  the  year.  During  the  summer 


TABLE  5  —  PERCENTAGE  SOLAR  RADIATION  ON 
VERTICAL  SURFACES  FACING  NORTH  AND  SOUTH 
FOR  VARIOUS  CLOUD  CONDITIONS.  USING  ZERO 
TO  THREE-TENTH  SKY  COVER  VALUES  AS  BASES 


Surface  | 

Tenths  of  sity 

cover 

1 

(0-3) 

1^4:7)  r 

(8-9) 

1  (10/10) 

Winter 

North  Vertical 

100 

1 12 

90 

25 

South  Vertical 

100 

83 

16 

3 

Summer 

North  Vertical 

100 

91 

79 

62 

South  Vertical 

100 

88 

80 

48 

months  the  peak  values  are  indicative  of  the  receipt  of 
direct  radiation  and  the  longer  solar  day,  while  overcast 
sky  conditions  show  markedly  reduced  values.  These 
overcast  sky  condition  peaks  during  the  sununer  months 
reflect  the  longer  solar  day. 

In  Fig.  5,  which  gives  traces  of  South  vertical  radia¬ 
tion  for  various  cloud  amounts,  the  normal  progression 
of  traces  occurs  up  to  and  including  sky  conditioiis  of 
7-tenths  of  cloudiness.  That  is,  these  values  are  influ¬ 
enced  by  the  solar  elevation  angle.  When  values  of  8-, 
9-  and  10-tenths  of  cloudiness  are  used,  there  is  a  marked 
change  in  the  curve  which  shows  a  variation  compatible 
with  a  longer  solar  day  ajid  diffuse  radiation  exclusively, 
rather  than  a  more  favorable  solar  elevation  angle. 

Table  5,  indicating  the  attenuation  of  solar  radiation 
with  different  cloud  amounts,  was  constructed  from  Fig. 
4  and  5.  Using  the  0  to  3-tenth  cloudiness  radiation 
values  as  100  percent  indices,  values  for  other  sky  con¬ 
ditions  during  the  winter  and  summer  were  related  to 
these  indices. 

An  outstanding  feature  of  this  table  was  the  increase 
by  12%  of  the  4-  to  7-tenths  trace  over  the  0  to  3-tenths 
trace  of  the  North  vertical  surface.  This  increase  most 
likely  was  caused  by  the  increase  in  the  diffuse  compo¬ 
nent.  Overcast  skies  depleted  the  radiation  on  the  South 
vertical  surface  by  97%  during  the  winter  season.  This 
was  primarily  due  to  the  attenuation  of  all  the  direct 
radiation  and  a  large  portion  of  the  diffuse  component. 

In  the  previous  article  by  the  author,  “Solar  Radia¬ 
tion  on  Walls  Facing  East  and  West,”  in  the  October, 
1958  issue,  data  in  the  last  two  columns  of  Table  5,  on 
page  88,  were  inadvertently  switched.  Values  of  percent¬ 
age  radiation  appearing  below  the  column  heading 
“Fig.  11”  are  actually  those  that  belong  under  the  column 
heading  “Fig.  12,”  and  vice  versa. 
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^  What  dinner  can  be  like  in  a  non-air-conditioned  home  on 
a  hot  evening  is  dramatized  in  this  scene  from  "Mother  Knows 
Best,"  an  18-min  color  movie  produced  by  Minneapolis-Honey- 
well  Regulator  Co.  At  right,  Academy  Award  winner  Jane 
Darwell  is  cast  in  the  role  of  a  crotchety  mother-in-law  in  the 
film  which  is  designed  to  promote  residential  central  air  con¬ 
ditioning  among  America's  millions  of  housewives.  Primary  use 
of  the  film  will  be  made  by  organized  industry  groups  who  have 
already  established  means  of  reaching  large  consumer  groups. 
In  adclition,  Honeywell  will  make  the  movie  available,  either  on 
a  loan  or  sale  basis,  to  all  segments  of  the  industry. 


Y  An  educational  sound-color  strip  film,  entitled  "Insulating 
With  Plastic,"  has  been  produced  by  the  Armstrong  Cork  Co.’s 
Insulation  Division.  The  35-mm  film,  which  runs  about  18  min, 
traces  the  recent  development  of  flexible,  foamed  plastic  in¬ 
sulation,  describes  its  properties,  and  shows  a  number  of  ap¬ 
plication  techniques  used  in  actual  installations  throughout  the 
country.  The  scene  below  is  one  of  45  case  histories  which  show 
all  kinds  of  jobs  in  the  air  conditioning,  refrigerating,  plumbing 
and  heating  fields.  The  film,  of  a  non-commercial  nature,  is 
available  to  any  interested  groups  through  all  Insulation  Div. 
field  offices  and  the  home  office  in  Lancaster,  Pa. 


^  Three  feet  down  was  a  good  day's  drill¬ 
ing  with  a  springpole  rig,  and  it  was  all 
hard  work.  This  scene  from  "These  Are  My 
People,"  a  new  color  motion  picture  pro¬ 
duced  for  The  Columbia  Gas  bystem,  Inc., 
New  York,  N.  Y.,  recreates  a  historical 
event  of  1815.  Along  the  banks  of  the 
Kanawha  River  near  Charleston,  W.  Va., 
salt  brine  drillers  unexpectedly  struck  natural 
gas,  possibly  the  first  discovery  of  natural 
gas  in  the  United  States.  Film  goes  on  to 
tell  the  story  of  the  natural  gas  industry  up 
to  the  present  day. 
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A  few  years  ago,  the  air  source  heat  pump  was  considered  an  experimental 
curiosity;  today,  it  is  a  recognized  method  of  maintaining  year-round  comfort 
conditions  in  nearly  all  types  of  buildings.  Through  suggested  steps  in  design 
and  operation  of  the  heat  pump,  it  is  possible  to  obtain  appreciable  savings. 
Methods  of  design  and  operation  are  considered  for  various  types  of  systems, 
with  information  on  air  distribution,  compression,  defrosting  methods  and  controls. 


l^r  ANY  new  developments,  in  recent  years,  have  led 
to  the  acceptance  of  the  air  source  heat  pump  as  a 
practical  and  economical  method  of  providing  year-round 
comfort  conditioning  in  buildings  used  for  many  pur¬ 
poses.  These  developments  have  been  well  defined  in 
numerous  technical  publications  and  consequently,  will 
not  be  repeated  here. 

Because  of  the  large  number  of  heat  pump  installa¬ 
tions,  it  is  important  for  engineers  in  the  heating  and 
cooling  industry  to  become  better  acquainted  with  the 
important  factors  involved  in  applying  heat  pumps  prop¬ 
erly,  recognizing  both  advantages  and  limitations. 

Water  Source  Versus  Air  Source 

Water  source  heat  pumps  have  been  used  in  this  coun¬ 
try  dating  back  to  at  least  the  early  thirties  and,  for  the 
most  part,  have  operated  quite  successfully.  The  growth 
of  the  water  source  system  has  been  relatively  slow.  It 
has  been  surpassed  by  the  air  source,  which  only  had  its 
infancy,  except  on  an  experimental  basis,  in  the  years 
following  World  War  II. 

The  reason  for  the  slow  growth  of  the  water  source  is 
simple.  There  are  few  populated  areas  abounding  with 
generous  supplies  of  clean  water  at  sufficiently  high  tem¬ 


perature  levels.  In  most  areas,  the  lowering  of  the  water 
table  and  increased  water  demands  for  other  purposes 
have  left  this  type  of  heat  pump  with  an  extremely  lim¬ 
ited  market.  Disposal  of  the  water  also  becomes  a  prob¬ 
lem,  with  many  communities  charging  high  sewer  rents. 

Another  problem  is  water  quality.  Soluble  minerals 
such  as  calcium  salts,  magnesium  salts,  and  iron  will  de¬ 
posit  themselves  on  heat  exchanger  surfaces  and  retard 
heat  transfer.  Water  without  some  mineral  content  (soft 
water)  is  not  ideal,  for  corrosion  is  accelerated.  A 
neutral  water  supply  with  a  pH  value  of  7.0  is  seldom 
found. 

Lnlike  the  air  source  heat  pump,  the  water  source 
does  not  reverse  the  refrigerant  cycle  (except  the  water- 
to-air  variety),  but  the  water  flow  through  the  heat  ex¬ 
changers  is  reversetl  by  automatically  operated  valves. 
Therefore,  whenever  the  system  operation  is  reversed 
from  heating  to  cooling  or  vice  versa,  the  indoor  condi¬ 
tioned  water  circuit  becomes  contaminated  with  water 
supplied  from  a  well,  or  lake,  or  even  sea  water  in  more 
southerly  climates.  This  condition  aggravates  the 
water  treating  problem  of  the  conditioned  water  circuit 
whicJi  is  expos^  to  each  air  handling  unit  coil  through¬ 
out  the  building. 

Treatment  of  the  supply  water  from  the  heat  sink  be- 
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Heating/cooling  load  ratio 

Pig.  I.  Conditioning  coil  hot  water  temperature  require¬ 
ments  for  coils  sized  for  summer  cooling. 

comes  impractical  because  of  the  large  quantities  in¬ 
volved.  The  result  is  that  unless  the  water  available  is 
ideal,  a  maintenance  problem  is  encountered,  requiring 
periodic  cleaning  of  the  heat  exchange  surface  and  im¬ 
proved  and  more  elaborate  water  treating  devices  for  the 
so-called  closed  water  circuit  to  the  conditioning  coils. 
Acidic  water  will  shorten  the  life  of  the  equipment. 

Another  problem  in  some  areas  is  the  sand  content  in 
the  well  water  which,  if  not  completely  separated  from 
the  water  supplied  to  the  system,  can  greatly  shorten  the 
life  of  the  pumps,  heat  exchangers,  and  valves.  In¬ 
creased  maintenance  of  the  equipment  of  the  system  is 
also  required. 

The  water  source  heat  pump,  however,  does  have  sev¬ 
eral  advantages.  The  yearly  electrical  operating  costs 
will,  except  in  rare  circumstances,  be  substantially  lower 
than  for  any  of  the  commonly  used  fossil  fuels  in  in¬ 
dustrial  and  commercial  establishments.  The  electrical 
consumption  required  will  also  be  less  than  that  of  the 
air  source  heat  pump  for  year-round  operation  due  to 
the  more  efficient  refrigeration  cycle. 

A  further  advantage  is  that  the  first  cost  of  the  system 
generally  will  be  lower  than  a  conventional  heating  sys¬ 
tem  provided  with  a  second  system  for  summer  cooling. 
It  will  also  be  slightly  lower  in  first  cost  than  an  air 
source  heat  pump. 

In  brief,  the  water  source  heat  pump  can  be  justified 
in  first  cost  and  operating  cost  if  an  abundant  supply 
of  approximately  50  deg  F  or  warmer  water  is  available, 
free  from  foreign  matter,  and  not  conducive  to  exces¬ 
sive  corrosion  or  scale  buildup  on  heat  transfer  surface. 

The  air  source,  on  the  other  hand,  has  no  limitation 
on  the  availability  of  a  heat  source-sink,  as  air  is  with  us 
everywhere  on  the  face  of  the  earth.  Since  this  type  re¬ 
quires  more  power  per  unit  heat  output  at  lower  outside 
air  temperatures,  it  is  merely  a  question  of  economics 
whether  or  not  the  heat  pump  can  be  justified  in  a  given 
location.  Many  water  problems  inherent  with  the  water 
source  type  are  non-existent  when  air  is  the  source  of 
heat.  It  is  for  these  reasons  that  most  equipment  manu¬ 
facturers  and  electric  utilities  have  concentrated  their 


efforts  on  the  development  and  application  of  the  air 
source  heat  pump. 

Water  Temperature  for  Heating 

In  the  years  when  summer  air  conditioning  was  prac¬ 
tically  unknown,  water  heating  coils  were  selected  for 
hot  water  supply  temperatures  from  140  to  200  deg  with 
steam  coils  designed  to  operate  at  even  higher  temper¬ 
atures.  Obviously,  the  larger  the  temperature  split  be¬ 
tween  the  supply  water  or  steam  and  the  heated  air,  the 
smaller  and  more  economical  may  be  the  coil  selection. 

In  later  years,  when  summer  cooling  became  popular, 
the  conditioning  coil  selection  was  based  on:  summer 
duty,  dictated  by  dry  bulb  and  relative  humidity  require¬ 
ments;  acceptable  human  comfort  diffusion  ranges; 
awareness  of  freeze-up  hazards;  and  economical  first  and 
operating  costs.  Supply  water  temperatures  to  the  con¬ 
ditioning  coils  generally  fall  between  42  and  48  deg, 
thereby  requiring  considerable  larger  coil  surfaces  than 
needed  for  heating. 

Even  today,  many  buildings  or  portions  of  buildings 
are  not  cooled  during  the  summer,  or  separate  coib  may 
be  used  for  heating  purposes.  Present-day  practices  of 
supplying  high  temperature  water  or  steam  to  coils  used 
for  heating  only  is  justifiable,  if  precaution  is  taken  to 
prevent  overheating  during  mild  weather. 

The  heat  pump  only  becomes  competitive  with  con¬ 
ventional  fossil  fuel  fired  heating  systems  when  summer 
cooling  is  also  to  be  provided.  Installation  of  a  heat 
pump  for  winter  heating  only  can  seldom  be  justified, 
due  to  the  higher  first  cost  of  the  equipment  over  a  fur¬ 
nace  or  boiler.  It  does  become  competitive,  however, 
when  cooling  is  required  since  most  of  the  equipment 
must  be  provided  for  the  cooling  duty  with  the  same 
equipment  used  for  heating  during  the  winter. 

Therefore,  when  a  heat  pump  is  applied  to  an  installa¬ 
tion,  the  air  handling  unit  coils  will  generally  be  selected 
for  the  summer  requirement  to  provide  design  dry  bulb 
and  relative  humidity  requirements  at  the  heaviest  sum¬ 
mer  load  condition.  The  same  coil  will  seldom  require 
water  temperatures  above  110  deg  lor  heating,  even 
with  outside  air  temperatures  as  low  as  minus  10  deg. 

Figure  1  illustrates  typical  coil  performances,  showing 
hot  water  supply  temperature  requirements  when  coils 
are  initially  selected  lor  the  summer  cooling  require¬ 
ment.  The  water  temperatures  are  expressed  as  a  func¬ 
tion  of  the  heating-to-cooling  load  ratios  in  a  perimeter 
room  of  a  commercial  or  industrial  building.  The  ratio 
is  found  by  dividing  the  winter  heating  load  in  Btu  per 
hour  by  the  summer  cooling  load  (sensible  plus  latent) 
in  Btu  per  hour.  For  the  most  part,  this  ratio  falls  with¬ 
in  the  range  of  about  0.4  to  0.9  for  most  office  building 
perimeter  rooms. 

The  upper  curve  shows  the  warm  water  temperature 
requirements  when  the  coil  is  selected  for  the  summer 
duty  with  no  fresh  air  supplied  to  the  unit  and  a  1.2  coil 
multiplier  (total  load  divided  by  sensible  load).  This 
would  represent  an  installation  where  fresh  air  is  sup¬ 
plied  to  the  conditioned  spaces  through  a  separate  in¬ 
terior  supply  system. 

The  lower  curve  is  for  a  conditioned  space  where  20% 
of  the  circulated  air  is  ventilation,  and  the  summer 
multiplier  at  the  design  condition  is  1.3.  Here  it  can  be 
noted  that  even  lower  water  temperatures  are  adequate 
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during  the  coldest  days  of  the  year  since  a  mixture  of 
outside  air  with  return  air  will  lower  the  entering  air 
temperature  to  the  heating  coil. 

From  these  curves  it  can  be  seen  that  reversible  in¬ 
dustrial  heat  pump  systems  seldom  require  water  tem¬ 
peratures  in  excess  of  110  deg  when  used  for  space-com¬ 
fort  conditioning. 

Unnecessarily  high  water  temperatures  penalize  the 
efficiency  of  a  heat  pump  system  since  higher  refrigerant 
condensing  temperatures  require  increased  compressor 
horsepower.  Figure  2  represents  some  performance 
characteristics  of  a  compressor  on  an  air  source  heat 
pump  system  at  selected  supply  water  temperatures  to 
the  heating  system,  and  with  variable  outside  air  tem¬ 
peratures.  Supplying  140  deg  water  to  the  heating  coils 
on  a  20  deg  day  when  only  105  deg  water  is  required, 
would  increase  the  electrical  consumption  to  the  com¬ 
pressor  motor  by  approximately  36%.  On  a  day  when 
the  outdoor  air  temperature  is  50  deg,  supplying  140  deg 
water  when  only  105  deg  is  needed  would  increase  the 
compressor  motor  electrical  consumption  approximately 
60%  for  the  same  heat  output. 

When  excessive  water  temperatures  are  provided,  a 
control  problem  is  encountered  at  the  air  heating  coils 
since  they  will  be  oversized  on  even  the  coldest  days. 
For  instance,  a  year-round  conditioning  coil  selected  for 
the  summer  cooling  duty  and  supplied  with  140  deg 
water  from  the  boiler  on  a  0  deg  day  when  only  105 
deg  water  would  be  sufficient,  will  require  throttling  of 
the  water  valve  to  about  12%  of  its  rated  capacity  to 
prevent  over-heating.  On  a  day  when  the  outdoor  air 
temperature  level  is  about  50  deg,  the  same  throttling 
valve  will  have  to  choke  back  the  water  quantity  through 
it  until  only  about  3.5%  of  its  design  summer  gpm  would 
flow  through  the  coil  to  prevent  overheating. 

The  rangeability  of  most  water  throttling  valves  used 
for  this  purpose  is  limited  and  when  exceeded  will  re¬ 
sult  in  a  hunting  condition.  The  outcome  is  deviations 
in  controlled  air  temperature  with  some  sacrifice  in  hu¬ 
man  comfort  within  the  conditioned  space. 

Should  excessively  high  water  temperatures  be  pro¬ 
vided  to  conditioning  coils  equipped  with  face  and  by¬ 
pass  dampers,  the  temperature  control  within  the  space 
would  suffer  even  more  with  a  natural  tendency  toward 
overheating  on  mild  days.  Cyclic  operation  of  the  air 
circulating  fans  would  also  provide  sporadic  control  of 
the  air  temperature,  and  furthermore,  would  provide  hot 
spots  in  the  room  because  of  the  poor  air  distribution 
during  tbe  off-cycle.  On  milder  days,  this  may  repre¬ 
sent  95%  of  the  time.  Even  on  the  “off-cycle”,  with  the 
coil  located  to  permit  thermal  circulation,  the  conditioned 
space  would  again  likely  become  overheated  during  mild 
weather,  even  with  the  fan  off. 

Savings  in  Heating 

It  follows  that  if  105  deg  water  is  sufficient  when 
heating  on  a  0  deg  day,  even  lower  water  temperatures 
are  ample  when  the  outside  temperature  is  warmer.  A 
coil  selected  for  this  condition  would  likely  have  suffi¬ 
cient  heating  capacity  on  a  60  deg  day  when  supplied 
with  80  deg  water. 

As  evidenced  from  the  curves  of  Fig.  2,  any  reduction 
in  supply  water  temperature  will  show  a  further  savings 
in  operating  cost.  The  lowest  curve  of  Fig.  2  repre¬ 


sents  the  compressor  electrical  consumption  at  various 
outdoor  air  temperatures  when  the  hot  water  supply 
temperature  is  programmed  from  105  deg  water  at  0  deg 
outdoor  air  temperature,  to  a  minimum  of  80  deg  water 
when  the  outside  temperature  is  60  deg.  This  compares 
favorably  with  the  curve  showing  consumption  when  the 
supply  water  temperature  is  maintained  at  a  constant 
105  deg.  Thus,  if  supply  water  temperature  from  the 
heat  pump  system  is  programmed  inversely  with  outside 
air  temperature  to  provide  sufficiently  warm,  but  not 
overheated  water,  the  ultimate  in  low  operating  costs  and 
high  degree  of  comfort  can  be  reached. 

An  analysis  was  made  for  the  city  of  Philadelphia  to 
determine  the  savings  in  operating  costs  that  might  be 
realized  on  a  heat  pump  system  with  water  temperature 
programmed  versus  one  arranged  to  provide  a  constant 
supply  water  temperature.  Weather  data  used  were 
0  deg  winter  design  temperature,  4523  degree-days,  and 
5405  heating  hours  per  year.  The  result  was  that  the 
system  supplied  with  a  constant  105  d^  heating  water 
temperature  required  28%  more  compressor  motor  kw 
hours  than  an  identical  heat  pump  with  the  water  tem¬ 
perature  programmed  from  105  deg  at  0  deg  outdoors,  to 
80  deg  when  the  outside  air  is  at  +60  deg.  Further¬ 
more,  additional  savings  would  be  realized  on  any  elec¬ 
trical  demand  charge  with  the  programmed  water  temper¬ 
ature  system. 

Air  Distribution 

Nearly  any  type  air  distribution  system  used  for  sum¬ 
mer  air  conditioning,  will  lend  itself  to  year-round  oper¬ 
ation  with  the  heat  pump.  Some  of  the  more  common 
are  the  under-the-window  fan-coil  type,  central  or  zone 


Fig.  2.  Compressor  operating  performance  at  different 
supply  water  temperatures  to  heating  system. 

units,  and  dual  duct  systems.  The  use  of  a  3-pipe  system 
with  high  velocity  induction  units  also  offers  an  arrange¬ 
ment  that  provides  both  operating  economy  and  great 
flexibility. 

A  <‘entral  ventilation  supply  system  is  frequently  pro¬ 
vided  to  the  building  or  to  each  zone  rather  than  at  the 
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Fig.  3.  Reduction  in  heating  load  by  run-around  system. 

individual  room  units.  This  is  preferred  since  control 
of  the  ventilation  air  quantity  can  be  economically  regu¬ 
lated  at  centralized  locations.  It  has  the  advantage  that 
increased  quantities  of  outside  air  may  be  provided  dur¬ 
ing  intermediate  seasons  to  do  useful  cooling,  reducing 
the  mechanical  refrigeration  required.  Also,  the  fresh 
air  quantity  can  be  reduced  or  cut  off  during  the  heat¬ 
ing  season  when  the  building  is  not  occupied.  This  is 
particularly  important  for  ofiice  buildings,  department 
stores,  banks  and  churches  where  the  number  of  un¬ 
occupied  hours  generally  exceed  the  occupied  hours. 
Since  the  ventilation  air  preheating  load  usually  repre¬ 
sents  between  30  and  70%  of  the  commercial  and  in¬ 
dustrial  building  heating  requirements,  a  considerable 
savings  will  result  when  provision  is  made  to  render  the 
ventilation  supply  inoperative  whenever  the  building  is 
not  occupied. 

On  some  installations,  the  ventilation  air  quantity  is 
reduced  at  lower  outside  air  temperatures  on  the  premise 
that  the  building  will  be  occupied  by  fewer  people.  Par¬ 
ticularly  applicable  are  the  department  stores  w’here  sta¬ 
tistics  reveal  that  fewer  people  will  venture  from  their 
homes  on  extremely  cold  days,  thereby  reducing  the 
number  of  occupants  in  a  store.  The  Dayton’s  South- 
dale  Shopping  Center  outside  Minneapolis,  Minn.,  is 
conditioned  by  a  water  source  heat  pump  which  was  de¬ 
signed  to  provide  120,000  cfm  of  ventilation  air  when¬ 
ever  the  Center  is  occupied  at  an  outdoor  air  temperature 
of  +15  deg  or  higher.  At  lower  temperatures,  the  air 
quantity  is  programmed  directly  with  the  outside  air  tem¬ 
perature  to  provide  a  minimum  of  60,000  cfm  when  the 
outside  air  is  at  the  design  point  of  —20  deg.  This  is 
a  practical  design  and  merits  consideration  where  out¬ 
dated  local  codes  do  not  prohibit  it. 

On  most  large  commercial  and  industrial  buildings,  a 
positive  means  of  exhausting  air  from  the  building  is 
mandatory  to  obtain  good  air  distribution.  Exhausting 
this  air  at  one  or  more  central  points  may  lie  advantage¬ 
ous  from  the  standpoint  that  heat  may  be  extracted  from 
it.  One  economical  method  of  removing  this  heat  and 


returning  it  to  portions  of  the  building  requiring  heat, 
is  by  the  use  of  a  direct  expansion  coil  located  in  the  ex¬ 
haust  air  stream.  Such  an  arrangement  was  used  on  the 
installation  at  the  Columbus  and  Southern  Office  Build¬ 
ing,  Columbus,  Ohio,  where  a  .5.50-ton  air  source  heat 
pump  was  used. 

Another  method  of  extracting  this  heat  for  beneficial 
use  is  by  means  of  the  “run-around”  system,  illustrated 
in  Fig.  3.  Coils  are  located  in  both  the  ventilation  sup¬ 
ply  and  exhaust  air  ducts  with  a  non-freeze  solution  such 
as  ethylene  glycol  circulated  between  the  two  coils.  Heat 
is  removed  from  the  exhaust  air  and  absorbed  by  in¬ 
coming  ventilation  air  to  provide  a  reduction  in  heating 
requirements  of  the  mechanical  equipment.  Care  should 
be  exercised  in  the  design  of  the  run-around  system  to 
prevent  excessive  frost  formation  on  the  coil  in  the  ex¬ 
haust  air  stream.  A  by-pass  valve,  thermostatically  con¬ 
trolled,  can  be  located  in  the  anti-freeze  solution  piping 
circuit  to  maintain  solution  temperatures  not  lower  than 
approximately  28  deg  to  the  exhaust  air  coil  as  a  means 
of  preventing  the  formation  of  frost. 

Still  another  method  is  to  permit  frost  accumulation 
on  the  coil  surface  and  periodically  shut  down  the  circu¬ 
lating  pump  when  defrosting  is  necessary.  The  frost 
can  then  be  removed  by  circulating  w'arm  exhaust  air 
over  the  coil  surface. 

Compound  Compression 

One  limitation  of  the  air  source  heat  pump  is  that  as 
lower  out-door  air  temperatures  are  encountered,  the 
efficiency  of  the  system  decreases.  This  disadvantage  is 
greatly  offset  by  providing  compound  compression  at 
lower  outside  temperatures  when  the  pumping  differen¬ 
tial  pressure  across  the  compressors  becomes  high.  Com- 
jKiund  compression  is  a  means  of  pumping  gas  through 
several  stages  of  compression  to  limit  the  pressure  differ¬ 
ential  and  compression  ratio  across  each  stage.  Two-stage 
compression  reduces  the  average  pumping  differential 
across  each  compressor  by  approximately  50%  and  de¬ 
creases  the  compression  ratio  by  approximately  67%. 

By  using  compound  compression,  two  things  are  ac¬ 
complished  toward  improving  system  efficiency.  First,  the 
theoretical  refrigeration  cycle  is  greatly  improved,  since 
only  about  75%  of  the  total  refrigerant  flow  need  be 
pumped  by  the  low  stage  compressor  with  the  remaining 
25%  pumped  by  only  the  high  stage.  This  is  made  pos¬ 
sible  by  the  use  of  an  intercooler  which  expands  some  of 
the  refrigerant  to  intermediate  pressure  while  subcooling 
the  liquid  refrigerant  flowing  to  the  evaporator.  Sec¬ 
ondly,  the  volumetric  efficiency  of  the  reciprocating  type 
compressor  varies  inversely  with  the  compression  ratio. 
When  the  compression  ratio  is  reduced  67%,  a  sizable 
gain  in  compressor  volumetric  efficiency  results. 

Tvpical  figures  indicate  that  two-stage  compression  can 
produce  about  65%  more  heat  at  —20  deg  evaporator 
tempierature  than  can  the  same  displacement  compres¬ 
sors  operating  single  stage.  Furthermore,  the  electrical 
requirement  for  the  single  stage  compressors  would  be 
approximately  65%  greater  than  for  the  two-stage  for 
each  unit  of  heat  output. 

Figure  4  shows  a  schematic  diagram  of  the  refrigera¬ 
tion  cycle  which  can  operate  single  stage  with  gas  flow 
in  parallel  for  summer  cooling,  and  can  be  converted 
to  compound  compression  with  series  gas  flow  to  im¬ 
prove  the  ojjerating  efficiency  at  lower  outside  air  tern- 
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Fig.  4.  Air  source  heat 
pump  with  series-parallel 
arrangement  of  compres¬ 
sors  provides  compound 
compression  when  outside 
air  temperature  is  low. 


peratures.  This  is  accomplished  by  providing  a  single 
automatically  operated  gas  valve  plus  two  check  valves. 

Thus,  if  the  ratio  of  heating  load  to  cooling  load  is 
favorable,  the  same  compressors  used  for  summer  cool¬ 
ing  may  provide  sufficient  capacity,  when  compounded, 
for  outdoor  air  temperatures  of  even  —10  deg  without 
the  use  of  supplementary  electric  heaters. 

A  typical  application  is  the  Columbus  and  Southern 
Electric  Company  office  building  where  the  winter  design 
temperature  in  Columbus,  Ohio  is  —10  deg.  Three  re- 
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^Interior  system 
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- Water  lines 

- Refrigerant  lines 

Fig.  5.  Air  source  heat  pump  on  low  pressure  air  system 
with  interior  zone.  Outside  air  above  60  deg. 


ciprocating  type  compressors  are  arranged  on  each  of 
two  systems  to  provide  275  tons  sununer  cooling.  At 
lower  outside  temperatures  during  the  heating  season, 
two  of  the  three  compressors  become  boosters,  discharg¬ 
ing  gas  to  the  single  high  stage  compressor.  Consequent¬ 
ly,  no  standby  compressors  are  required  for  either  the 
peak  summer  cooling  load  or  the  winter  heating  load  of 
2,200,000  Btu  per  hr. 

On  larger  installations,  the  use  of  both  centrifugal  and 
reciprocating  type  compressors  may  be  desirable.  A  re¬ 
ciprocating  compressor  is  used  for  its  inherent  character¬ 
istics  of  wide  flexibility  for  different  temperature  and 
pressure  conditions,  ability  to  unload  to  low  capacities 
on  mild  days,  and  wide  operating  range  with  little  sacri¬ 
fice  in  efficiency. 

The  centrifugal  compressor  has  the  ability  to  handle 
large  tonnages,  requiring  less  floor  space  and  offering 
lower  installed  cost  per  ton  of  refrigeration  on  larger 
systems.  When  the  two  types  of  compressors  are  used 
together,  the  reciprocating  compressor  provides  the  flex¬ 
ibility  desirable  for  year-round  operation  and  the  cen¬ 
trifugal  compressor  makes  available  the  large  capacities 
required,  particularly  during  the  peak  heating  and  cool¬ 
ing  seasons.  These  two  compressors  can  be  operated 
in  parallel  for  summer  mechanical  cooling,  and  can  be 
compounded  during  the  winter  at  lower  outdoor  air  tem¬ 
peratures,  with  the  centrifugal  compressor  serving  as  the 
low-stage  machine. 

Alexander’s  Department  Store  in  Rego  Park,  Long 
Island,  advertised  as  the  world’s  largest  apparel  store, 
has  an  820-ton  heat  pump  installation  containing  two 
identical  systems.  Each  system  has  a  280-ton  centrifugal 
compressor  and  a  130-ton  reciprocating  compressor  which 
are  adequate  for  handling  the  maximum  summer  cooling 
load  and  when  compounded  for  winter  operation,  pro¬ 
vide  the  3,350,000  Ru  per  hr  heating  that  is  required 
on  a  0  deg  day. 

Complete  Utilization  of  Heat 

On  many  larger  buildings,  interior  rooms  require 
cooling  throughout  the  year  due  to  the  heat  given  off  by 
tlie  lights  and  occupants,  plus  the  absence  of  an  exposed 
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Fig.  6.  Air  source  heat  pump  on  low  pressure  air  system 
with  interior  zone.  Outside  air  between  30  and  60  deg. 


perimeter  to  reject  the  heat.  Such  a  building  offers  an 
excellent  source  of  heat  which  can  be  captured  efficiently 
by  the  heat  pump  system  and  rejected  to  the  building 
perimeter  where  heat  is  required  during  the  winter  heat¬ 
ing  cycle. 

One  heat  pump  system  which  will  adapt  itself  to  this 
type  of  building  to  provide  flexibility  and  economy  is 
illustrated  in  Figs.  5  through  8.  Figure  5  shows  the  cycle 
during  the  summer  cooling  season  when  outdoor  air  tem¬ 
peratures  above  60  d^  are  experienced.  Although  sep¬ 
arate  perimeter  and  interior  air  handling  systems  are 
provided,  both  require  mechanical  cooling  for  this  con¬ 
dition  of  operation.  The  refrigerant  positioning  valves 
permit  the  two  indoor  heat  exchangers  to  serve  as  evap¬ 
orators,  removing  heat  from  the  water  circulated  to  both 
air  handling  systems.  This  heat  will  then  be  rejected 
to  the  outdoor  air  via  an  evaporative  type  or  air  cooled 
condenser. 

Operation  during  the  intermediate  season  is  shown 
in  Fig.  6.  When  the  outside  air  temperature  is  between 
perhaps  30  and  60  deg,  cooling  will  be  required  in  the 
interior  zone  and  heating  around  the  perimeter,  with  the 
heat  absorption  from  the  interior  zone  equalling  or  ex¬ 
ceeding  that  required  in  the  perimeter.  Consequently, 
the  refrigerant  can  absorb  heat  from  the  water  circulating 
through  the  interior  system  air  handling  coil  and  this 
heat,  plus  the  work  input  to  the  compressor,  can  be  re¬ 
jected  to  the  other  indoor  heat  exchanger  with  warm 
water  circulated  to  the  perimeter  system.  The  compres¬ 
sor  capacity  is  regulated  by  the  heating  requirement  and 


additional  cooling  is  provided  to  the  interior  system  by 
modulating  the  fresh  air  dampers  to  provide  increased 
quantities  of  air  to  effect  cooling.  During  this  cycle  of 
operation,  the  outdoor  air  unit  is  inoperative  and  the 
compression  system  operates  at  a  high  evaporator  tem¬ 
perature  in  removing  heat  from  within  the  building,  offer¬ 
ing  a  very  high  efficiency. 

As  the  outside  temperature  falls  below  30  deg,  addi¬ 
tional  heat  may  be  required  to  supplement  that  from  the 
interior  zone,  and  this  is  readily  available  from  the  out¬ 
door  air  at  a  lower  temperature.  Fig,  7.  Here  the  fresh 
air  damper  to  the  interior  system  is  positioned  for  the 
minimum  quantity  and  the  compression  system  contin¬ 
ues  to  remove  heat  available  from  the  interior  of  the 
building.  The  outdoor  air  unit  operates  as  an  evapora¬ 
tor  to  remove  additional  heat  from  outside  air  to  satisfy 
the  total  building  heating  requirement.  To  simplify  the 
illustration,  single  stage  compression  is  shown.  On  com¬ 
pound  compression  systems,  even  greater  efficiencies 
are  made  available  by  introducing  refrigerant  evaporat¬ 
ing  in  the  water  cooler  to  the  high  stage  compressor, 
with  only  the  refrigerant  vapor  in  the  outdoor  air  unit, 
at  a  lower  temperature,  flowing  through  the  low  stage 
or  booster  compressor. 

Load  Analysis 

A  graph.  Fig.  8,  indicates  the  respective  heating  and 
cooling  loads  versus  outdoor  air  temperatures  from  0 
to  95  deg.  Note  that  on  a  day  with  a  temperature  of 
30  deg,  the  heat  absorption  from  the  interior  system 
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Fig.  7.  Air  source  heat  pump  on  low  pressure  air  system 
with  interior  zone.  Outside  air  below  30  deg. 
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plus  the  heat  of  compression  is  equal  to  the  load  required 
by  the  perimeter  of  the  building.  Therefore,  at  any 
higher  temperature  level,  the  heat  available  from  the  in¬ 
terior  system  will  exceed  the  perimeter  zone  heating  re¬ 
quirements,  permitting  the  use  of  additional  quantities 
of  fresh  air  to  effect  cooling  in  the  interior  spaces  of  the 
building. 

On  many  large  buildings,  this  balance  point  may  be 
at  an  even  lower  outside  air  temperature,  sometimes  re¬ 
sulting  in  an  interior  heat  rejection  rate  greater  than  the 
maximum  perimeter  heating  requirement. 

A  similar  arrangement  is  shown  in  Fig.  9,  as  it  would 
apply  to  a  double  duct  air  handling  system.  Here  both 
the  indoor  cooler  and  the  indoor  condenser  are  non- 
reversible.  During  the  summer  cycle,  chilled  water  from 
the  water  cooler  removes  heat  from  the  cold  duct.  The 
refrigerant  vapor  formed  in  the  cooler  is  compressed  and 
discharged  to  both  the  indoor  condenser  and  the  out¬ 
door  air  unit  serving  as  a  condenser.  Water  circulating 
to  the  indoor  condenser  absorbs  heat  to  make  it  available 
in  the  warm  duct  so  that  both  cool  and  warm  air  is  avail¬ 
able  at  each  mixing  box. 

When  operating  on  the  intermediate  cycle,  the  outdoor 
air  unit  may  be  idle.  Sufficient  heat  is  removed  from  the 
cold  duct  by  the  indoor  water  chiller  to  satisfy  the  heat¬ 
ing  requirement  of  the  warm  air  duct  system.  Any  addi¬ 
tional  cooling  required  is  supplied  by  increasing  the  quan¬ 
tity  of  outside  air.  For  the  winter  cycle,  the  outside  air 
dampers  are  positioned  for  minimum  ventilation  and  the 
outdoor  air  unit  operates  as  an  evaporator  to  remove  heat 
from  outside  air  to  supplement  that  from  the  indoor 
chiller.  When  compound  compression  is  used,  only  the 
refrigerant  vapor  from  the  indoor  water  cooler  is  intro¬ 
duced  directly  to  the  high  stage  compressor,  at  lower 
outside  temperatures,  and  the  refrigerant  from  the  out¬ 
door  evaporator  flows  first  to  the  booster  compressor. 

High  Velocity  Air 

Further  illustrating  the  flexibility  and  economy  of  the 
heat  pump  is  the  high  velocity  air  handling  system  ar¬ 
rangement  shown  in  Fig.  10.  For  intermediate  seasons  of 
between  perhaps  40  and  65  deg  outside  air,  chilled  water 
is  required  for  cooling  and  dehumidification  of  the  in¬ 
terior  system,  the  perimeter  system,  and  the  individual  in¬ 
duction  units,  while  reheat  is  necessary  in  the  perimeter 
system.  This  is  made  possible  by  the  use  of  an  auxiliary 
condenser  which  functions  in  parallel  with  the  outdoor 
air  unit  when  serving  as  a  condenser.  Water  circulating 
to  the  auxiliary  condenser  absorbs  as  much  heat  as  is  re¬ 
quired  for  reheating  in  each  zone,  while  the  excess  con¬ 
denser  heat  is  rejected  to  the  outside  air.  The  use  of  the 
auxiliary  reheat  condenser  is  also  applicable  on  nearly 
any  heat  pump  system  where  reheat  would  be  desirable 
in  conjunction  with  mechanical  cooling. 

Numerous  other  building  functions  and  system  appli¬ 
cations  offer  means  of  economically  capturing  heat  from 
within  by  a  heat  pump  system.  Telephone  exchanges, 
calculating  and  tabulating  machine  rooms,  and  others 
generate  considerable  quantities  of  heat  which  must  be 
removed  to  maintain  expensive  equipment  at  the  necessary 
temperature  level,  in  addition  to  providing  the  comfort 
necessary  for  the  occupants.  Another  source  is  in  in¬ 
dustrial  plants  where  heat  is  removed  from  process  work, 
friction-generating  equipment  and  exhaust  fumes.  Even 


Pig.  8.  Typical  load  analysis. 


another  is  the  recovery  of  heat  from  refrigeration  con¬ 
densing  units  or  packaged  air  conditioners.  Heat  from  these 
sources  is  generally  discarded  to  the  atmosphere  but  may 
be  economically  captured  by  the  heat  pump  system  and 
made  available  where  heating  is  necessary. 

Refrigerant  Liquid  Subcooling 

Another  method  of  reducing  the  compressor  motor  elec¬ 
trical  consumption  is  to  locate  a  refrigerant  liquid  sub¬ 
cooling  coil  in  the  ventilation  air  plenum  chamber,  which 
provides  preheat  to  the  incoming  fresh  air  while  subcool¬ 
ing  the  liquid  refrigerant  as  it  flows  to  the  evaporator. 
On  single  stage  systems,  this  arrangement  also  provides 
an  increase  in  heating  capacity  for  a  given  displacement 
compressor.  In  effect,  useful  subcooling  of  the  refrigerant 
liquid  increases  the  refrigeration  effect  of  each  pound  cir¬ 
culated  to  the  evaporator,  thereby  reducing  the  quantity 
of  refrigerant  that  the  compressor  must  handle  to  absorb 
a  given  amount  of  heat.  The  horsepower  is  also  reduced 
for  each  unit  of  useful  work  in  the  same  proportion  that 
the  flow  rate  may  be  decreased. 

Other  means  of  subcooling  the  liquid  refrigerant,  such 
as  disposing  of  the  heat  to  the  outdoor  air,  or  by  pre¬ 
heating  the  air  circulated  to  the  outdoor  evaporator, 
would  actually  result  in  a  net  loss  over  a  conventional  sys¬ 
tem  without  subcooling  and  should  not  be  used.  Reject¬ 
ing  this  heat  to  the  outside  air  would  be  wasteful.  Pre¬ 
heating  air  at  the  outdoor  evaporator  coil  raises  the  air 
temperature  a  small  amount  in  proportion  to  the  quan- 
titv  of  heat  given  up  by  the  system. 

The  use  of  subcooling  coils  is  limited  in  application 
to  buildings  where  a  large  portion  of  the  ventilation  sup- 
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SUMMER  CYCLE  -  55*F  TO  95*FO.A. 
INTERMEDIATE  CYCLE -30*F  TO  55*FO.A. 
WINTER  CYCLE  -  0*F  TO  30*F0.A. 


Rg.  9.  Air  source  heat 
pump  on  dual  duct  air 
handling  system. 


ply  air  is  introduced  to  the  building  at  a  central  point 
near  the  compressor  room.  It  becomes  impractical  to 
run  long  refrigerant  lines  to  scattered  coils  located 
throughout  the  building  because  of  the  first  cost,  includ¬ 
ing  insulation,  the  leak  hazard  with  expensive  refrigerants, 
increased  maintenance,  and  design  problems  brought 
about  by  increased  pressure  drop  in  the  refrigerant  circuit. 
Also,  it  should  be  kept  in  mind  that  a  system  provided 
with  liquid  subcooling  means,  will  only  be  beneficial  when 
the  normal  supply  of  fresh  air  is  furnished  to  the  build¬ 
ing.  When  the  fresh  air  supply  is  shut  down  during  the 
unoccupied  periods,  the  single  stage  system  must  operate 
without  benefit  of  the  extra  capacity.  On  the  two-stage 
system,  this  disadvantage  can  be  offset  by  locating  an  in¬ 
tercooler  in  parallel  with  the  subcooling  coil,  and  no  re¬ 
duction  in  system  capacity  will  be  experienced. 

Defrosting  Methods 

Continuous  operation  of  an  air  source  heat  pump  with 
evaporator  temperatures  below  25  to  30  deg  will  generally 
cause  frost  accumulation  on  tbe  outdoor  air  coils  which 
must  be  periodically  removed.  Otherwise,  the  coil  would 
become  completely  blocked  with  frost,  permitting  no  air 
flow  through  it,  and  the  heat  pump  system  would  be  in¬ 
effective.  Fortunately,  the  defrosting  frequency  is  greater 
at  higher  outdoor  temperatures,  since  warmed  air  has 
the  ability  to  bold  a  greater  quantity  of  moisture.  De¬ 
pending  upon  a  number  of  variables,  the  frequency  of 
defrost  is  most  severe  at  outside  temperatures  between 
approximately  28  and  40  deg  and  when  high  relative 
humidities  are  experienced.  At  lower  outside  air  tem- 


fjeratures,  the  ability  of  tbe  air  to  bold  moisture  is  limited 
and  fewer  defrosts  are  required.  At  higher  temperatures, 
the  refrigerant  temperature  in  the  evaporator  will  be 
above  the  point  where  frost  will  form  on  the  coil,  and 
water  condensing  on  the  coil  surface  is  easily  drained 
from  the  unit. 

Fin  spacing  on  the  outdoor  coil  is  important  in  deter¬ 
mining  the  frequency  of  defrost.  Heat  pump  systems  have 
been  installed  with  fin  spacing  anywhere  from  2  to  as  high 
as  14  fins  per  inch.  With  close  spacing,  little  frost  can 
build  up  on  the  coil  surface  without  blocking  air  flow  and 
frequent  defrost  cycles  are  required.  Numerous  defrost 
cycles  means  the  unit  will  be  available  less  time  for  heat¬ 
ing,  and  these  many  cycles  will  increase  the  operating 
cost  slightly. 

Test  results  seem  to  indicate  that  the  frequency  of  de¬ 
frost  is  nearly  proportional  to  the  fin  spacing,  wherein  a 
coil  with  three  fins  per  inch  might  operate  approximately 
four  times  as  long  between  defrost  cycles  as  would  one 
containing  twelve  fins  per  inch.  For  this  reason,  it  is 
recommended  that  industrial  air  source  heat  pump  systems 
be  designed  with  not  more  than  four  fins  per  inch.  On  the 
smaller  residential  packages,  the  wide  spacing  becomes 
impractical  because  of  the  large  amount  of  coil  surface 
required  for  air  cooled  condenser  duty  during  the  cool¬ 
ing  sea.son. 

Some  units  with  the  closer  spacing  require  a  defrost 
after  every  90  minutes  of  operating  time.  By  contrast,  an 
installation  in  New  York  with  only  2.67  fins  per  inch  on 
the  outdoor  coil  went  over  four  days  without  requiring  a 
single  defrost  when  the  outside  air  temperature  was  in  the 
range  of  about  20  to  35  deg. 
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Rg.  10.  Row  diagram  of 
air  source  heat  pump  on 
high  pressure  air  system. 
Outside  air  between  40 
and  65  deg. 


INTERIOR  SYSTEM 


MAIN  WATER  CIRCULATING  PUMP(S) 


NOTE 

1.  "A*- STORAGE  TANK  WATER 
level  when  pump  IS  IDLE. 

2.  "■'-STORAGE  TANK  WATER 
level  when  pump  is 

OPERATING. 

3.  SOLENOID  VALVE  S  16  OPEN 
ONLY  WHEN  ANY  COMPRESSOR 
IS  OPERATING  ON  THE 
heating  cycle. 


Fig.  1 1.  Hot  water  defrost  method. 


There  are  four  commonly  used  methods  of  defrosting. 
They  are: 

1.  Reverse  refrigerant  cycle  (supplementary  electric 
heaters) . 

2.  Direct  electric  heating. 

3.  Hot  water. 

4.  Thermal  cycle. 

Description  of  Defrosting  Systems 

Other  defrosting  methods  have  also  been  employed,  but 
are  less  common  and  will  not  be  mentioned  here.  With 
the  first  method  listed,  the  outdoor  coil  is  defrosted  by 
reversing  the  refrigerant  cycle  so  the  system  is,  in  essence, 
providing  refrigeration  to  the  building.  Supplementary 
electric  heaters  located  in  the  air  stream  or  water  circuit 
are  energized  to  provide  a  source  of  heat  without  chill¬ 
ing  the  buildings.  Where  two  or  more  independent  heat 
pump  systems  are  connected  to  a  common  water  system, 
it  may  not  be  necessary  to  energize  the  supplementary 
heaters.  When  the  electric  supplementary  heaters  are 
used,  this  is  the  least  efficient  method,  since  each  Btu  used 
for  defrosting,  must  be  purchased  directly  from  the  elec¬ 
tric  utility.  In  addition,  there  are  some  losses  at  the  com¬ 
pressor,  resulting  in  less  heat  available  than  actually  pur¬ 
chased  in  the  form  of  electrical  energy.  On  multiple 
systems  where  the  supplementary  heat  may  not  be  re¬ 
quired,  operation  of  the  compressor  adds  to  the  electrical 
consumption. 

In  the  second  method,  electric  resistance  heating 
probes  are  inserted  in  the  outdoor  coil  in  spaces  provided 
between  the  refrigerant  tubes.  To  defrost  the  coil,  the 
compressor  may  be  shut  down  and  the  coll  is  heated 
directly  with  electricity  to  melt  the  frost.  This  provides 
a  slight  improvement  over  the  first  method  since  the  com¬ 
pressor  is  idle  and  no  compressor  and  motor  losses  arc 
encountered. 


4.  WATER  PUMP  OPERATES  IN 
SUMMER  TO  PROVIDE  EVAP¬ 
ORATIVE  CONDENSER  SPRAY 
AND  IN  WINTER  ONLY 
DURING  DEFROST  CYCLE. 

s.  "h'-static  pumping  head. 
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Inoperating  refrigerant  lines 
—  Water  lines 

Fig.  12.  York  thermal  cycle  defrost. 

The  third  method  is  illustrated  in  Fig.  11.  A  water 
tank  is  provided  with  a  small  water-to-water  heating  coil 
to  heat  the  reservoir  of  water  during  the  normal  operating 
cycle.  A  small  quantity  of  water  from  the  main  circulat¬ 
ing  system  is  by-passed  around  the  space  conditioning 
coils  and  introduced  to  the  water  tank  heat  exchanger  to 
provide  the  necessary  heat.  When  defrosting  is  required, 
the  compressors  are  shut  down  and  the  warm  water  is 
sprayed  over  the  coil  surface  to  remove  frost.  The  chilled 
water  is  returned  to  the  tank  where  it  will  again  be  beated 
when  the  system  returns  to  operation  on  the  heating  cycle. 
This  arrangement  provides  very  good  operating  economy 
since  the  heat  stored  in  the  tank  is  obtained  on  the  heat 
pump  principle,  wherein  approximately  3  Btu  are  made 
available  for  each  Btu  purchased  from  the  electric  utility. 
A  similar  method  is  to  substitute  a  refrigerant  liquid  sub¬ 
cooling  coil  in  lieu  of  the  water-to-water  heat  exchanger. 

The  fourth  method.  Fig.  12,  is  also  an  efficient  and  prac¬ 
tical  method  of  defrosting  the  outdoor  coils.  It  is  known 
as  the  thermal  cycle.  This  arrangement  is  limited  to 
applications  where  two  or  more  independent  heat  pump 
systems  are  located  on  a  common  water  circuit,  a  rather 
common  arrangement  on  larger  commercial  and  indus¬ 
trial  buildings.  When  one  of  two  or  more  systems  re¬ 
quires  defrosting,  its  respective  compressors  are  shut 
down  and  the  automatic  refrigerant  positioning  valves  are 
reversed  to  permit  thermal  circulation  of  refrigerant  be¬ 
tween  the  indoor  and  outdoor  heat  exchangers.  The  other 
system  or  systems  will  remain  in  operation  to  provide  the 
necessary  heat  to  the  parallel  water  circuit  to  remove 
frost  from  the  idle  system.  The  outdoor  air  unit  is 
generally  at  an  elevation  above  the  indoor  heat  exchanger 
and  by  connecting  the  two  with  separate  liquid  and  gas 


circuits,  refrigerant  can  boil  off  in  the  indoor  heat  ex¬ 
changer  (winter  condenser)  and  condense  in  the  cold 
outdoor  coil  to  melt  the  frost.  The  condensed  liquid 
drains  by  gravity  to  the  indoor  heat  exchanger  and  the 
circulation  continues  until  the  coil  is  clean.  At  the  termi¬ 
nation  of  the  defrost  cycle,  the  gas  equalizing  circuit  is 
closed,  permitting  a  buildup  in  gas  pressure  within  the 
indoor  heat  exchanger.  The  higher  pressure  forces  liquid 
back  to  the  outdoor  heat  exchanger  at  the  higher  elevation 
so  the  system  can  again  go  into  operation  with  a  fully 
charged  evaporator.  Since  the  operating  system (s)  is 
providing  heat  for  defrosting  another  system  plus  heating 
the  building,  the  heat  utilized  for  melting  frost  is  again 
gained  on  the  heat  pump  principle  (3  Btu  for  1),  making 
it  also  extremely  efficient. 

Controls 

Controls  on  heat  pump  systems  today  have  advanced  to 
the  point  where  few  conventional  heating  and  cooling  sys¬ 
tems  can  match  their  performance,  flexibility  and  automa¬ 
tion.  Factory  assembled,  pre-engineered,  and  custom 
built  systems  are  available  that  are  completely  automatic 
for  year-round  operation  with  no  switching  or  attention 
required  by  operators  or  maintenance  personnel,  other 
than  the  periodic  inspections  required  for  any  other  me¬ 
chanical  equipment.  Outdoor  and  indoor  thermostats 
tell  the  system  when  to  heat,  when  to  cool  (sometimes 
simultaneously),  and  exactly  how  much  capacity  is  re¬ 
quired.  The  control  even  turns  the  system  off  when  inter¬ 
mediate  outdoor  air  temperatures  are  encountered  to  per¬ 
mit  increased  quantities  of  ventilation  air  to  provide  anv 
cooling  required  in  the  building.  Systems  are  automati¬ 
cally  defrosted  when  necessarv,  and  the  heating  water 
temperature  may  be  automatically  compensated  to  provide 
the  optimum  temperature  level  for  good  economy  and  best 
room  temperature  control. 

Few  conventional  boiler-fired  systems  with  non-re- 
versible  mechanical  refrigeration  can  easily  convert  from 
heating  to  cooling  without  the  services  of  personnel  to 
make  manual  changes.  This  is  particularly  a  problem 
where  the  same  water  circuit  is  used  for  both  summer 
cooling  and  winter  heating,  wherein  warm  water  from  the 
heating  system  cannot  be  directly  introduced  to  a  water 
chiller  due  to  the  hazard  of  blowing  the  refrigerant  charge 
through  the  relief  device.  Many  other  conventional  sys¬ 
tems  have  separate  heating  and  chilled  water  circuits,  but 
the  sad  result  is  that  frequently,  beat  is  poured  into  the 
building  through  the  heating  svstem  while  the  mechani¬ 
cal  cooling  system  is  removing  it,  particularly  during  in¬ 
termediate  seasons. 

Also,  most  conventional  mechanical  cooling  systems  on 
larger  buildings  require  that  the  cooling  tower  or  evapo¬ 
rative  condenser  be  manually  drained  to  prevent  freeze- 
up  during  cold  periods  and  again  be  refilled  when  warm 
weather  is  encountered.  Electrical  recording  data  from 
heat  pump  installations  in  even  the  northern  climates 
indicate  that  mechanical  cooling  is  occasionally  required 
in  October,  November,  December,  and  March,  and  even 
occasionally  in  January  and  February.  Where  manual 
changeover  is  required,  building  occupants  usually  suffer 
in  overly  healed  spaces  since  the  mechanical  cooling 
system  is  generally  winterized. 

The  heat  pump  system  operates  independently  of  the 
month  of  the  year  and  knows  only  that  building  wants 
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heat,  economizer  cooling,  mechanical  cooling,  or  both 
heating  and  cooling.  During  the  intermediate  seasons, 
the  heat  pump  will  frequently  provide  heat  throughout 
the  night  and  early  morning  hours,  go  into  the  cooling 
cycle  during  the  sunlit  hours  of  the  day,  and  return  again 
to  the  heating  cycle  at  night.  Only  a  matter  of  minutes  is 
required  to  reverse  the  cycle. 

Nighttime  thermostat  setback  in  the  conditioned  spaces 
should  be  discouraged  on  heat  pump  installations.  Several 
studies  made  for  conventional  heating  systems  indicate 
that  nighttime  setback  cannot  be  justified  on  industrial 
and  commercial  buildings.  When  the  space  temperature 
is  maintained  at  a  lower  temperature  during  the  night  on 
heat  pump  installations,  the  system  is  required  to  come 
into  operation  at  full  capacity  when  the  building  is  again 
occupied  and  the  thermostat  set  to  a  higher  level.  This 
results  in  higher  electric  demands  on  the  power  supply, 
penalizing  the  electric  bill  if  a  demand  charge  is  involved, 
and  furthermore,  causes  the  system  to  operate  less 
efficiently  than  for  normal  operation  where  the  building 
load  is  in  balance  with  the  svstem  capacity.  Also,  the  heat 
pump  should  theoretically  be  oversized  to  allow  for  heat 
pickup  in  the  morning  hours. 

Results  from  recorded  data  in  a  commercial  establish¬ 
ment  indicate  that  with  nighttime  setback,  the  morning 
temperature  of  the  space  only  dropped  but  a  few  degrees, 
seldom  reaching  the  setback  temperature.  However,  due 
to  the  large  mass  of  the  building  and  inherent  flywheel 
effect,  approximately  hours  were  required  to  soak  the 
building  objects  and  structure  to  the  point  where  the 
heat  svstem  could  reduce  capacity  to  a  value  where  it 
would  be  in  balance  with  the  heat  loss.  The  air  tempera¬ 
ture  itself  picked  up  rapidly,  so  there  was  no  actual  loss 
in  human  comfort.  As  soon  as  the  use  of  nighttime  set¬ 


TABLE  1.— COMPARISON  OF  ESTIMATED  AND 

ACTUAL  POWER  CONSUMPTION.  AS  ADJUSTED 

Estimated  Consumption,  Kwh 

Average  | 

Pro-rated 

to  Actual 

Heating 

Weather 

Weather 

Actual  kwh 

Months 

Conditions 

Conditions 

Consumption 

November.  1956  . 

50,694 

45,172 

38,592 

December,  1956  . 

51.406 

44,464 

44,064 

January.  1957  . 

59.414 

57,667 

59,616 

February,  1957  . 

. .  48,720 

45,308 

48,096 

March,  1957  . 

32,800 

33  651 

24,480 

Totals  . 

. . .  243,034 

226,262 

214,848 

back  was  abandoned,  electrical  billings  on  this  installa¬ 
tion  were  reduced. 

Applications 

Except  in  rare  instances,  an  air  source  heat  pump  can 
only  be  justified  in  buildings  requiring  both  summer  cool¬ 
ing  and  winter  heating.  Consequently,  a  building  re¬ 
quiring  only  winter  heating  is  a  poor  prospect  for  a  heat 
pump  system.  By  the  same  token,  for  a  building  requir¬ 
ing  year-round  conditioning  except  for  certain  major 
areas,  as  garages  and  warehouses,  it  may  be  difficult  to 


Fig.  13.  The  author  In  front  of  a  factory  assembled  unit 
for  the  Morgan  County  Hospital. 


justify  the  heat  pump  due  to  the  oversizing  of  equipment 
required  for  the  design  winter  load. 

In  some  buildings,  the  spaces  not  requiring  cooling  will 
represent  a  small  portion  of  the  total  load,  making  the 
heat  pump  more  attractive.  Also,  where  the  electric  rate 
is  favorable,  direct  resistance  heaters  may  be  incorpo¬ 
rated  at  a  low  first  cost  to  heat  such  areas,  while  the  heat 
pump  system  handles  other  portions  of  the  building  that 
will  be  conditioned  throughout  the  year. 

In  some  buildings,  the  small  heat  pump  packages  in 
sizes  from  3  to  10  tons  capacity  may  be  incorporated  in 
conjunction  with  a  central  heat  pump  system.  These  may 
be  advantageous  in  remote  areas  of  the  building  to  reduce 
installed  costs  of  water  piping  and  insulation,  and  to 
overcome  possible  freezeup  hazards.  Another  considera¬ 
tion  is  the  period  of  occupancy.  Certain  spaces  may  be 
occupied  24  hours  a  day,  or  at  different  hours  than  the 
remainder  of  the  building,  })ermitting  the  small  package  to 
handle  these  space  while  the  central  system  may  be  shut 
down  during  unoccupied  periods  of  the  cooling  season. 

In  the  past,  heat  pumps  of  large  refrigeration  tonnage 
were  field  assembled.  The  writer’s  company  is  now  pro¬ 
ducing  heat  pumps  in  capacities  from  50  to  150  tons, 
completely  assembled  at  the  factory.  A  unit  of  54  tons 
nominal  capacity.  Fig.  13,  the  first  of  the  large  units  of 
this  series,  was  installed  in  the  26-bed  Morgan  County 
Hospital,  Madison,  Ga. 

Estimating  Operating  Costs 

Estimating  heat  pump  system  operating  costs  differs 
widely  from  the  method  used  for  conventional  gas,  oil,  or 
coal-fired  heating  systems.  With  the  latter,  the  efficiency 
of  a  boiler  will  be  essentially  constant  regardless  of  the 
outside  air  temperature,  assuming  continuous  operation. 
In  actual  practice,  the  efficiency  is  reduced  during  mild 
weather  due  to  the  cyclic  operation  of  the  boiler  and  an 
average  efficiency  can  be  assumed,  allowing  for  scale 
buildup,  imperfect  air-to-fuel  ratios,  cyclic  operation,  etc. 

The  air  source  heat  pump  system  efficiency  varies 
greatly  with  outside  air  temfwrature,  higher  temperatures 
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TABLE  2.— HEATING  COST  COMPARISON 
BETWEEN  GAS.  OIL  AND  HEAT  PUMP  SOURCES 
OF  HEAT 


Comparison  of  Heating  Costs* 


,  Estimated  j  Heat  Pump  I  Normal 
Month  I P"  5^"  lEltimated  |  Actual**  j  Deg.  Days 

January  ....$  438  $  449  $  395  $  416  933 

February  .  .  358  365  352  324  837 

March  .  337  342  284  211  667 

April  .  211  210  158  147  369 

May  .  50  48  40  27  93 

June-Sept.  ..  - Cooling  Only -  33 

October  .  ..  143  129  94  54  219 

November  ..  268  271  221  212  516 

December  .  .  360  379  361  343  856 


Totals  ....  $2(65  $2193  $1905  $1734  4523 


*  Includes  operation  of  all  electric  auxiliaries  used  for  heating. 
**  Actual  heat  pump  operating  costs  pro-rated  to  normal  degree 
days  of  4523  for  comparison. 


providing  more  efficient  operation.  Since  the  variation  is 
large,  it  is  necessary  to  take  into  consideration  average 
weather  data  for  the  area  in  question  when  making  the 
yearly  analysis.  Weather  data  are  available  for  most 
cities  throughout  this  country,  and  by  means  of  system 
performance  data  at  any  outside  air  temperature  and  load 
condition,  a  fairly  accurate  analysis  can  be  made. 

Table  1  compares  estimated  versus  actual  electrical 
consumption  for  the  Heironomus  Department  Store  in 


Roanoke,  Va.  This  four-story  plus  a  mezzanine  and  base¬ 
ment  store  has  approximately  90,000  square  feet  total 
floor  area  and  was  designed  to  operate  effectively  with  a 
compound  air  source  heat  pump  at  outdoor  temperatures 
as  low  as  0  d^.  The  system  was  designed  to  provide  312 
tons  refrigeration  for  summer  cooling  and  2,450,000  Btu 
per  hr  heating  capacity. 

Since  the  estimate  was  based  on  average  weather  con¬ 
ditions,  it  became  necessary  to  pro-rate  this  calculation  to 
the  actual  weather  conditions  experienced  in  the  winter 
of  1956-57,  as  shown  in  the  second  column.  The  actual 
consumption  compared  quite  favorably  with  the  estimated. 
The  fact  that  actual  consumption  was  slightly  lower  than 
estimated  was  attributed  to  some  sun  effect,  which  is  diffi¬ 
cult  to  correct  for  in  any  analysis.  The  calculation  took 
into  consideration  miscellaneous  heat  gains  from  within 
the  building  during  the  heating  season.  This  installation 
was  metered  by  the  Appalachian  Power  Company  of 
Roanoke,  Va. 

Another  compound  compression  air  source  heat  pump 
is  the  Ballinger  Company  Office  Building  in  Philadelphia, 
Pa.  This  is  a  two-story  contemporary  design  structure 
with  approximately  16,000  square  feet  of  floor  area  with 
heat  absorbent  glass  walls  extending  from  the  ceiling  of 
the  first  floor  to  the  top  edge  of  the  roof.  Check  metering 
instruments  were  installed  and  operating  data  gathered  by 
the  Philadelphia  Electric  Company  to  obtain  the  compari¬ 
son  of  the  actual  operating  costs  against  those  predicted. 
Table  2  shows  the  estimated  operating  costs  for  gas.  oil. 
and  the  heat  pump  as  compared  to  the  actual.  Again  it 
became  necessary  to  correct  the  electrical  consumption 
to  obtain  a  true  comparison  for  the  same  weather  data. 
The  comparison  indicates  that  the  heat  pump  oj)eration 
was  again  slightly  better  than  predicted. 


Half-A-Century  Ago 


The  object  of  this  paj)er*  is  to  give  data  and  results 
of  the  regular  operation  of  a  ventilating,  heating  and 
cooling  plant  installed  in  a  bank  building  in  New  York 
City  for  the  firm  of  Kuhn,  Loeb  &  Co.  In  view  of  the 
relative  scarcity  of  information  of  this  character  and  the 
growing  in  favor  of  artificially  cooling  air  supplied  for 
ventilation  purposes,  it  is  hoped  the  figures  will  prove 
of  value.  The  plant  is  now  in  its  third  year,  and  some 
interesting  facts  have  been  learned  with  regard  to  the 
best  manner  of  introducing  the  cool  air  in  summer,  to 
the  use  of  steam  heating  coils  for  the  refrigerated  medium, 
which,  to  the  best  knowledge  of  the  writer,  is  the  first 
time  that  it  has  ever  been  attempted,  to  the  amelioration 
of  drafts  from  windows,  and  finally  to  the  use  of  the 
exhaust  air  from  the  hanking  rtmms  in  cooling  the 
engine-room. 

The  points  to  be  considered  are  involved  in  the  part 
of  the  plant  serving  the  banking  offices  of  Kuhn,  Loeb 
&  Co.,  comprising  about  85,000  cu.  ft.,  in  the  ground 
floor  of  that  company’s  20-story  building  on  William 
and  Pine  Streets.  The  building  is  of  L  shape,  giving 
light  in  the  rear,  with  the  ground  floor  extending  over 
the  entire  lot,  with  a  skylight  over  the  extension.  Mechani¬ 
cal  ventilation,  to  insure  a  constant  supply  of  fresh  air 
with  a  coincident  removal  of  the  vitiated  air,  is  provided 
for  the  banking  offices  only.  The  building  has  its  own 


isolated  power  plant,  which  is  located  in  the  basement. 
Two-thirds  of  the  ground  floor  is  thus  directly  over  the 
boiler  and  engine-rooms  (there  is  no  sub-basement  in 
this  building). 

In  the  original  lay-out.  the  ducts  for  carrying  the 
fresh  air  supply  to,  as  well  as  the  exhaust  air  from  the 
hanking  rooms  were  under  the  ceiling  of  the  engine  and 
boiler-rooms,  with  a  result  that  the  fresh  air  was  always 
overheated  and  odorous  from  the  engine-room,  etc., 
through  conditions  peculiar  to  the  building.  Consider¬ 
able  heat  was  also  transmitted  into  the  offices  through 
the  floor,  notwithstanding  that  the  latter  was  insulated 
underneath  with  a  suspended  ceiling  of  magnesia  blocks. 

The  writer  was  called  upon  to  devise  a  scheme  for  the 
introduction  of  a  supply  of  fresh  air  without  going 
through  the  engine-  and  boiler-rooms  in  the  basement, 
also  for  cooling  the  banking  rooms,  to  counteract  the 
heat  from  the  floor  and  make  the  occupants  comfortable. 
After  a  careful  study  of  the  situation,  the  writer  designed 
a  combination  ventilating,  heating  and  cooling  plant, 
which  was  installed  under  his  supervision,  and  which 
has  given  very  satisfactory  results  for  the  past  three 
years.  .  .  .  From  The  Heating  and  Ventilating  Magazine, 
Vol.  6 — August,  1909. 

*  By  A.  M.  Feldman,  read  before  The  American  Society  of  Heating 
and  Ventilating  Engineers  at  Indianapolis,  July  16,  1909. 


80 


AUGUST,  19S9,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


THE  DISCOMFORT  INDEX  (Concluded) 
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THE  DISCOMFORT  INDEX 


R«Uliv«  HumidHy,  Par  Cant 
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Window  Shading,  Ventilation, 

Refrigerants 

are  among  subjects  at  annual  meeting 
of  ASHRAE.  Hess  is  new  president, 
Cross  new  executive  secretary 


4  bout  eight  hundred  members  and 
guests  attended  the  annual  meeting 
of  the  American  Society  of  Heating, 
Refrigerating  and  Air-Conditioning 
Engineers,  Inc.,  held  at  the  Lake 
Placid  Club,  New  York,  June  22-24. 
The  meeting  was  featured  by  the  in¬ 
stallation  of  new  officers,  technical 
sessions  on  refrigerating  compressors, 
ventilation,  noise,  heat  transfer,  sound 
level,  general  refrigeration  and  air 
conditioning,  and  conferences  or 


Arthur  J.  Hess 

Newly-Installed  president  of  ASHRAE 


forums  on  domestic  refrigeration,  in¬ 
dustrial  ventilation  and  cryogenics. 

The  new'  president  is  A.  J.  Hess, 
with  D.  D.  Wile  as  first  vice-president, 
W.  A.  Grant  as  second  vice  president, 
R.  H.  Tull  as  third  vice  president  and 
John  Everetts,  Jr.  as  fourth  vice  presi¬ 
dent.  F.  Y.  Carter  is  first  treasurer 
and  John  H.  Fox  is  second  treasurer. 

Cross  Is  Now  Secretary 

Announcement  was  made  on  the  last 
day  of  the  meeting  that  the  board  of 
directors  had  appointed  Robert  C. 
Cross  as  executive  secretary  of  the 
Society,  effective  July  1.  Mr.  Cross 
succeeds  Aubry  V.  Hutchinson,  who 
becomes  executive  secretary  emeritus. 
The  announcement  was  made  by  the 
new  president,  Mr.  Hess,  who  said 
“Since  the  merger  of  its  predecessor 
Societies  ASHAE  and  ASRE  last  Jan¬ 
uary,  w’e  have  felt  the  need  for  a 
single  administrative  head  to  govern 
all  staff  activities  at  New  York  head¬ 


quarters.  Mr,  Cross,  as  former  ex¬ 
ecutive  secretary  of  the  American  So¬ 
ciety  of  Refrigerating  Engineers, 
brings  to  the  combined  organization 
an  impressive  record  of  professional 
achievement  and  experience  in  indus¬ 
try,  as  well  as  Society  affairs. 

“Mr.  Hutchinson  has  served  the 
other  predecessor  group,  American 
Society  of  Heating  and  Air-Condition¬ 
ing  Engineers,  as  secretary  and  man¬ 
ager  of  publications  with  loyalty  and 
devotion  over  a  period  of  more  than 
37  years,”  Mr.  Hass  continued.  “As 
executive  secretary  emeritus,  he  will, 
in  a  consulting  capacity,  bring  to  bear 
his  long  experience  on  the  more  chal¬ 
lenging  problems  facing  oui'  newly- 
merged  organization  today.” 

Digests  of  some  of  the  papers  fol¬ 
low: 

The  Effect  of  Fuel  Composition  on 
Oil  Burner  Noise  was  discussed  in  a 
paper  by  William  A.  Beach,  Richard 
W.  Sage  and  Herbert  F,  Schroeder, 
all  with  the  Process  Division  of  Esso 
Engineering  Company.  Sound  meas¬ 
urement  revealed  the  flame  to  be  the 
major  noise  source  and  despite  wide 
variations  in  the  fuel  compositions 
used  in  the  test  the  authors  reported 
that  there  was  no  significant  differ¬ 
ences  in  the  overall  noise  level  among 
the  different  fuels  and  that  the  re¬ 
sults  were  also  independent  of  the  type 
of  burner  used.  The  authors  conclud¬ 
ed  that  oil  composition  does  not  affect 
oil  burner  noise. 

Application  of  evaporative  storage 
for  common  fruits  and  vegetables  was 
the  subject  of  a  paper  by  Robert  S. 
Ash,  Assistant  to  the  President,  In¬ 
ternational  Metal  Products  Company, 
Phoenix,  Arizona.  With  this  type  of 
cooling  high  humidity  to  prevent 
shrinkage  and  low’er  temperature  to 
reduce  respiration  are  achieved,  with 
the  additional  benefit  of  fresh  air  to 
carry  away  ripening  gases  and  to  pre¬ 
vent  odor. 

Grill*  Noises 

An  experimental  study  of  grille 
noise  characteristics  was  reported  on 
by  B.  H.  Marvet,  mechanical  engineer, 
Division  of  Design,  Tennessee  Valley 
Authority.  Among  Mr.  Marvet’s  con¬ 
clusions  were  the  following: 

1.  Grille  face  velocity,  fin  spacing, 
and  static  pressure  loss  are  interre¬ 
lated  factors  influencing  the  frequency 


characteristics  and  loudness  rating  of 
grille  noise. 

2.  Octave-band  sound-pressure  level 
of  grille  noise  is  a  function  of  the 
grille  face  velocity, 

3.  Increasing  the  grille  face  velocity 
results  in  a  greater  percentage  of 
higher  frequencies  in  the  grille  noise 
spectrum. 

4.  Grilles  with  a  larger  number  of 
fins  per  inch  tend  to  have  higher-fre¬ 
quency  predominance  in  the  grille 
iioise  spectrum. 

6.  Grilles  with  higher  pressure  loss¬ 
es  have  greater  magnitudes  of  sound- 
pressure  levels  in  the  high-frequency 
range  of  the  grille  noise  spectrum. 

6.  Loudness  rating  of  grille  noise  is 
dependent  upon  the  high-frequency 
range  of  the  grille  noise  spectrum. 

7.  Increasing  the  grille  face  velocity 
results  in  a  rapidly  increasing  loud¬ 
ness  rating  of  the  grille  noise. 

8.  Grilles  with  a  large  number  of 
fins  per  in.  or  a  large  static  pressure 
loss,  will  have  a  high  loudness  rating 
of  grille  noise. 

C.  M.  Ashley,  chief  staff  engineer. 
Carrier  Corporation,  presented  a  dis¬ 
cussion  of  the  proposed  ASHRAE 
standards  of  sound  level  for  equip- 
juent  in  connection  with  comfort  air 
conditioning. 

The  question  of  estimating  water 
content  of  certain  dried  but  uncharged 
hermetic  refrigerating  compressors 
was  the  subject  of  a  paper  by  Howard 
M.  Elsey,  chemical  consultant;  James 
B.  Kelley  and  Richard  B.  Sharpe, 
process  engineers,  refrigerator-freezer 
engineering,  Westinghouse  Electric 
Corporation. 

Refrigerants 

A  comparison  of  fluoroalkane  re¬ 
frigerants  was  the  subject  of  a  paper 
by  B.  J.  Eiseman,  Jr.,  Freon  products 
laboratory,  E.  I.  du  Pont  de  Nemours 
&  Co.,  Inc.  The  author  concluded  that 
the  dimethyl  ether  of  tetraethylene 
glycol  (DME-TEG)  is  the  preferred 
:ibsorbent,  and  merits  careful  consid¬ 
eration  on  all  absorption  refrigeration 
applications. 

O.  W.  Witzell,  professor  of  Mechan¬ 
ical  Engineering  and  C.  Z.  Kamien, 
instructor  in  Mechanical  Engineering, 
both  of  Purdue  University,  presented 
a  paper  on  the  effect  of  pressure  and 
temperature  on  the  viscosity  of  refrig¬ 
erants  in  the  vapor  phase  and  pre- 
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sented  tables  on  experimental  data  of 
vapor  viscosities  of  a  variety  of  re¬ 
frigerants  at  1,  3,  6,  12  and  20  at¬ 
mospheres.  They  concluded  that  the 
effect  of  pressure  on  viscosity  of  the 
families  of  refrigerant  vapors  is  not 
e^reat  but  suggested  that  more  viscos¬ 
ity  values  are  desired. 

Wiadew  Shadiaf 

The  effectiveness  of  window  shading 
materials  in<  reducing  heat  gain  from 
solar  radiation  was  investigated  and 
reported  on  by  Professor  Richard  C. 
Jordan,  Head,  and  Professor  James 
L.  Threlkeld,  Department  of  Mechan¬ 
ical  Engineering,  both  of  the  Univer¬ 
sity  of  Minnesota.  The  authors  re¬ 
ported  that  the  shade  transmission 
factor  E.  as  determined  by  test  was 
as  follows: 

Window  shade  of  bleached  cotton 
cloth,  vinyl  resin  solution  coating, 
and  fireproofed,  partially  translucent, 
slightly  glossy,  buff-colored  surfaces, 
0.28. 

Window  shade  of  bleached  cotton 
cloth,  vinyl  resin  solution  coating,  par¬ 
tially  translucent,  white  in  color,  low 
surface  gloss,  0.23. 

Window  shade  of  bleached  Kraft 
paper  base,  vinyl  resin  solution  coat¬ 
ing,  partially  translucent,  embossed 
white  surfaces  on  both  side,  0.23. 

Window  shade  of  cloth  base,  treated 
and  coated  with  vinyl  resin,  opaque, 
slightly  glossy  white  finish  on  both 
sides  of  the  material,  0.18. 

Window  shade  of  vinyl-coated  cot¬ 
ton  base,  opaque,  laminated  with  em¬ 
bossed  aluminum  foil  on  one  side  and 
white,  coated  surface  on  the  other, 
0.14. 

A  paper  from  the  Research  Labora¬ 
tory  of  the  Society  on  heat  flow 
through  glass  with  roller  shades  was 
presented  by  Necati  Ozisik,  research 
engineer,  and  L.  F.  Schutrum,  re¬ 
search  supervisor.  In  this  study, 
summer  heat  gains  and  winter  heat 
losses  through  a  glass-roller-shade 
combination  were  investigated  for 
shades  of  different  materials  and  col¬ 
ors  as  well  as  for  different  type 
glas.ses  and  various  glass-shade  open- 


A.  V.  Hutchinson 

.  .  served  the  ASHAE  with  loyalty  and 
devotion  over  a  period  of  more  than  37 
years" 


ings.  Included  were  data  related  to 
heat  gains  for  typical  combinations  in 
East,  South  and  West  orientations 
and  for  various  hours  of  the  day.  In 
addition,  the  authors  presented  a  table 
showing  the  reduction  in  heat  gain 
made  by  fully  drawn  roller  shades; 
this  reduction  ranged  from  28  to  68%, 
depending  on  the  type  of  shade  and 
whether  the  wall  was  facing  south  or 
west. 

Evaluation  of  three  room  air  dis¬ 
tribution  systems  for  summer  cooling 
was  reported  on  by  Reinmann,  Koes- 
tel  and  Tuve.  This  report  w’as  a  con¬ 
tinuation  of  a  paper  presented  by 
Professor  Koestel  and  Professor  Tuve 
in  1955.  The  three  different  systems 
embodied  high  side  wall  supply  out¬ 
lets,  baseboard  radial  diffusers  and 
round  ceiling  diffusers,  respectively. 

W.  F.  Hopper,  research  engineer 
at  the  ASHRAE  Research  Labora¬ 
tory,  presented  a  paper  on  surface 
odor  adsorption  and  retention  proper¬ 
ties  measured  in  which  the  author  de¬ 
scribed  a  test  method  of  measuring 
odor  adsorption  of  cotton,  wool,  nylon 
and  rayon. 

Window  CoodoNsatioM 

A.  Grant  Wilson  and  E.  Now'ak, 
both  with  the  National  Research 
Council  of  Canada,  Division  of  Build¬ 
ing  Research,  reported  on  condensa¬ 
tion  between  panes  of  double  windows. 
They  analyzed  the  factors  involved  in 
the  transfer  of  water  vapor  to  and 
from  the  air  space.  They  presented 
facts  on  the  pressure  distributions 
across  the  panes  with  respect  to  the 
relative  air  resistance  of  the  cracks 
around  inner  and  outer  panes,  and 
considered  the  role  of  buoyancy  forces 
in  transferring  vapor  by  air  flow. 
Vapor  transfer  by  diffusion  w-as  com¬ 
pared  with  transfer  by  air  flow  for  a 
specific  window,  and  these  results 
were  in  turn  compared  with  observa¬ 
tions  of  window  condensation  in  cold 
room  installation.  Buoyancy  forces 
were  found  to  be  the  most  effective 
means  of  condensation  control.  The 
authors  also  discussed  the  effect  such 
venting  has  on  heat  transmission. 

Another  Canadian  paper  was  that 
by  K.  R.  Solvason,  associate  research 
officer.  Division  of  Building  Research, 
National  Research  Council,  on  large 
scale  wall  heat-flow  measuring  ap¬ 
paratus.  This  apparatus  tests  an 
8  X  8  ft.  w'all  section  and  is  expected 
to  provide  correct  and  realistic  means 
for  obtaining  steady-state  heat  flows 
or  conductances  through  built-up  wall 
sections,  windows  and  doors. 

Heof  Gaia  through  Glass 

Solar  radiation  gains  through  direc¬ 
tional  glass  exposure  was  the  subject 
of  a  paper  by  R.  D.  Cramer,  assistant 
professor  of  Housing,  Department  of 
Home  Economics,  and  L.  W.  Neu- 
bauer,  associate  professor  of  Agricul¬ 
tural  Engineering,  both  of  the  Uni¬ 
versity  of  California.  Results  were 
reported  from  tests  conducted  with  an 
8-ft.  cubicle  having  one  side  construct¬ 
ed  of  glass.  The  cubicle  was  oriented 


in  various  directions  with  reference  to 
the  sun,  and  the  solar  radiant  gains 
caused  changes  in  the  air  temperature 
in  the  cubicle.  The  tests  were  con¬ 
ducted  in  Davis,  Calif.,  where  high 
daytime  dry-bulb  temperatures  pre¬ 
vail  throughout  July  and  August,  with 
cooler  night  temperatures,  and  where 
there  is  little  if  any  summer  rain. 
The  cubicle  was  kept  tightly  sealed 
and  there  was  little  or  no  infiltration 
of  air  or  ventilation.  Tests  were  con¬ 
ducted  with  unobstructed  glass  as  well 
as  with  various  screening  devices 
located  inside  the  glass  such  as  blinds, 
drapes  and  screens  and  with  various 
shading  devices  located  outside  the 
glass.  Tests  were  also  carried  out 
when  the  cubicle  was  completely  shad¬ 
ed  from  direct  sun  radiation.  Changes 
in  the  curves  of  inside  temperature 
gave  a  comparative  means  of  judging 
effect  of  each  device  tested,  and  an 
indication  of  effect  of  complete  shade. 

It  was  broadly  generalized  that  in¬ 
side  screening  devices  which  hang  flat 
against  the  glass  and  which  have 
smooth  surfaces  are  better  barriers 
against  radiation  than  those  which 
hang  away  from  the  glass.  Also  the 
results  appear  to  bear  out  the  im¬ 
portance  of  intercepting  solar  radia¬ 
tion  before  it  enters  a  stiucture  rather 
than  afterwards. 

An  industrial  ventilation  conference 
of  which  G.  B.  Priester,  air-condition¬ 
ing  engineer,  Baltimore  Gas  &  Elec¬ 
tric  Company,  was  chairman,  included 
four  excellent  papers  as  follows: 

Design  and  Performance  of  Indus¬ 
trial  Supply  Air  Systems — J.  H. 
Clarke,  Visking  Corp.,  Div.  of  Union 
Carbide  Corp.,  Chicago,  Ill. 

Dust  and  FSime  Control  Systems — 
P.  J.  Marschall,  Chief  Mechanical  En¬ 
gineer,  Abbott  Laboratories,  North 
Chicago,  Ill. 

General  Ventilation  in  the  Steel  In¬ 
dustry — F.  E.  Tucker,  Industrial  Hy¬ 
gienist,  Weirton  Steel  Co.,  Weirton, 
W.  Va. 

Radiant  Heat  Control  in  Industrial 
Plants — W.  G.  Hazard,  Industrial  Re¬ 
lations  Div.,  Owens-Illinois  Glass  Co., 
Toledo,  Ohio. 


Robert  C.  Cross 

".  .  .  brings  to  [ASHRAE]  an  impressive 
record  of  professional  achievement  .  .  . 
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A  fundamental  analysis  of  chimney 
performance  accompanied  by  a  sepa¬ 
rate  paper  on  a  method  of  chimney 
design  and  performance  evaluation 
based  on  the  previous  paper  was  pre¬ 
sented  by  W.  C.  MoflFatt,  lecturer, 
Department  of  Mechanical  Engineer¬ 
ing,  Royal  Military  College  of  Canada 
and  W.  G.  Colbome,  associate  profes¬ 
sor,  Department  of  Engineering,  As¬ 
sumption  University  of  Windsor, 
Ontario. 

A  method  of  using  an  automatic 
computer  for  fan  testing  was  de¬ 
scribed  by  C.  H.  Pountney,  Jr.,  direc¬ 
tor  of  research  and  D.  W.  Skipworth, 
senior  research  engineer.  Viking  Air 
Products  Div.,  National-U.  S.  Radi¬ 
ator  Corporation. 

N.  A.  Richardson,  assistant  direc¬ 
tor,  Industrial  Cooperation,  Depart¬ 
ment  of  Engineering  and  W.  C.  Mid¬ 
dleton,  Associated  Research  Psycholo¬ 
gist,  Department  of  Engineering,  both 
of  the  University  of  California,  re¬ 
ported  on  tests  made  to  evaluate 
filters  for  removing  irritants  from  pol¬ 


luted  air.  The  tests  were  made  with 
activated  carbon  filters  and  a  par¬ 
ticulate  filter.  Effectiveness  of  the 
former  in  removing  oxidants  was  di¬ 
rectly  related  to  the  detention  time. 

A  method  of  showing  the  advan¬ 
tages  of  steam  turbine-driven  cen¬ 
trifugal  refrigeration  systems  as  com¬ 
pared  to  steam  operated  absorption 
refrigeration  systems  was  presented 
by  W.  G.  Dorsey,  Jr.,  zone  manager. 
Air  Conditioning  and  Refrigeration 
Div.,  Worthington  Corporation. 

In  answer  to  a  question  posed  by 
the  American  Gas  Association,  “How 
can  the  potential  energy  in  natural 
gas  be  transformed  into  a  refrigerat¬ 
ing  effect  with  high  efficiency  and  low 
first  equipment  cost  in  such  a  way  as 
to  be  attractive  for  residential  air 
conditioning  service?”,  a  Battelle  In¬ 
stitute  research  group  developed  a 
free-piston  compressor.  The  approach 
was  to  combine  the  spark-ignition  gas 
engine,  and  the  vapor-compression  re¬ 
frigeration  cycle  in  such  a  way  that 
the  initial  installment,  maintenance 


costs,  and  the  noise  level  would  not 
be  deterrents  to  its  general  accept¬ 
ance.  The  compressor  is  designed  for 
efficiency,  and  low  cost  production,  but 
it  does  not  yet  have  a  manufacturer. 
The  research  group  consisted  of  R.  J. 
McCrory,  Chief,  R.  W.  King,  Assistant 
Chief  and  J.  H.  McNinch,  Project 
Leader  in  the  Mechanical  Research 
Division  of  Battelle  Memorial  Insti¬ 
tute. 

The  effects  of  refrigerant  proper¬ 
ties  on  centrifugal  compressor  impel¬ 
ler  dimensions  and  stage  performance 
were  reported  on  by  F.  J.  Wiesner,  Jr., 
senior  engineer  and  H.  E.  Caswell, 
manager,  both  of  the  Centrifugal  Re¬ 
frigeration  Engineering  Dept.,  Carrier 
Corporation. 

The  closing  conference  at  the  con¬ 
vention  was  one  on  cryogenics  with 
particular  reference  to  closed  circuit 
transportation  of  cryogenic  fluids. 
V.  J.  Johnson  of  the  Cryogenics  En¬ 
gineering  Laboratory,  National  Bu¬ 
reau  of  Standards,  Denver,  Colorado, 
was  the  chairman. 


Controlled-Climate  Facilities  for  Biologists 


A  need  for  controlled-climate  facilities  for  biologists 
was  interestingly  presented  in  an  article  in  the  September 
5,  1958,  issue  of  Science.  Authors  S.  B.  Hendricks  and 
F.  W.  Went  were  members  of  a  committee  financed  by 
the  National  Science  Foundation  to  study  the  feasibility 
of  “biotrons”,  including  not  only  botanical  but  also 
zoological  needs.  Controlled  environmental  studies  on 
plant  life  were  being  carried  on  at  that  time  in  a  facility, 
dubbed  a  “phytotron”,  at  the  Earhart  Laboratory  at 
California  Institute  of  Technology.  Interest  in  such 
facilities  had  also  been  expressed  by  others  experimenting 
with  animals;  thus  the  concept  of  a  “biotron”  developed. 

The  need  was  evidently  seen  to  be  a  sound  one,  be¬ 
cause,  according  to  The  New  York  Times,  the  National 
Science  Foundation  has  announced  plans  to  construct  a 
controlled-environment  laboratory  to  study  the  effects  of 
environment  on  plants  and  animals. 

The  laboratory  will  be  constructed  at  the  University 
of  Wisconsin  with  the  assistance  of  a  $1,500,000  grant 
from  the  foundation.  The  grant  is  the  largest  yet  made 
by  the  foundation’s  Division  of  Biology  and  Medical 
Sciences. 

The  laboratory  will  give  botanists  and  zoologists  a 
powerful  new  tool  for  exploring  the  influence  of  environ¬ 
ment  in  regulating  biological  rhythms,  such  as  the  migra¬ 
tory  habits  of  birds,  the  reproductive  cycle  of  animals 
and  the  diurnal  cycle  followed  by  many  animals  and 
plants. 

There  is  increasing  scientific  evidence  that  environ¬ 
mental  factors,  such  as  light  and  temperature,  play  a 
profound  role  in  influencing  these  biological  rhythms. 
Scientific  research  in  this  field  has  been  limited,  however, 
by  the  difficulties  in  controlling  the  many  and  variable 
environmental  conditions  in  laboratory  experiments. 


A  spokesman,  Dr.  Waterman,  said  that  “to  the  best  of 
our  knowledge,  the  Wisconsin  facility  will  be  the  only 
one  of  its  kind  in  the  world.”  His  statement  was  con¬ 
ditioned  because  of  unconfirmed  reports  that  the  Soviet 
Union  might  be  building  or  has  built  such  a  laboratory. 

The  Wisconsin  facility  will  provide  biologists  with  the 
nation’s  first  controlled-environment  laboratory  for  the 
study  of  animal  development  and  the  second  such  facility 
for  studying  plant  growth. 

Dr.  Waterman  said  that  a  wide  range  of  physiological, 
ecological,  pathological,  behavioral,  climatological  and 
other  types  of  research  would  be  carried  out  at  the  Wis¬ 
consin  facility.  The  combination  of  plant  and  animals 
studies  in  one  facility,  he  said,  will  enable  botanists  and 
zoologists  to  consider  common  scientific  problems  and 
their  interaction. 

The  animal  part  of  the  laboratory  will  contain  several 
environment  rooms  with  precise  control  of  temperature, 
humidity,  light,  noise  and  air  velocity,  as  well  as  atmos¬ 
pheric  composition  and  pressure.  Special  partitions  are 
planned  to  permit  remote  observation  of  the  animals  by 
closed-circuit  television. 

Experiments  on  a  variety  of  animals,  ranging  from 
small  insects  to  mammals  as  large  as  rats  and  hamsters, 
will  be  carried  out  in  the  laboratory. 

The  plant  section  of  the  facility  will  have  thirty  artifi¬ 
cially  lit  environmental  growth  rooms  as  well  as  con¬ 
ventional  and  controlled-temperature  greenhouses.  Rooms 
for  dew,  rain,  high  air  velocity  and  low  temperature 
coupled  with  high  light  intensity  also  will  be  included 
in  the  lab. 

It  is  expected  that  the  laboratory  will  become  a  na¬ 
tional  center  for  biological  research  and  not  be  restricted 
to  use  of  University  of  Wisconsin  scientists. 
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How  Cooling  Load  Varies 

With  North  WaU  Orientation 


When  a  building's  norfh  wall  inclines  to  the  East  or  West, 
one  can  predict  how  the  solar  cooling  load  in  each  of  the 
building's  zones  will  change.  The  author  discusses  these 
changes  as  they  afFect  design  of  all-air  and  of  perimeter 
induction  air  conditioning  systems.  At  left,  north  and 
west  walls  of  Dun  &  Bradstreet  building,  New  York  City. 


S.  DARYANANI 

Design  Engineer,  Syska  &  Hennessy,  Inc.,  New  York,  N.  Y. 


IT  is  very  rare  that  the  North  line  of  a  building  will 
coincide  with  actual  geographical  North.  The  differ¬ 
ence,  though  small,  can  have  a  very  important  bearing 
on  design  of  an  air  conditioning  system  for  the  building. 

Though  a  small  declination  may  not  materially  affect 
the  instantaneous  peak  load,  it  may  be  necessary  to 
check  the  difference,  especially  in  the  case  of  air  con¬ 
ditioning  systems  requiring  large  amounts  of  fresh  air. 
Because  of  the  declination  the  maximum  instantaneous 
load  may  shift,  say,  from  August  to  September.  The 
fresh  air  load  in  September  being  less  than  that  of 
August,  a  small  cooling  plant  might  suffice. 

The  major  effect  of  declination  will  be  found  to  be  on 
air  requirements  of  various  zones.  The  effect  on  an  all¬ 
air  system  is  slightly  different  than  on  a  system  using 
perimeter  cooling  with  induction  units. 

Effect  on  All-Air  System 

North  Zone — Minimum  cooling,  and  therefore  a  mini¬ 
mum  quantity  of  conditioned  air,  is  required  for  the 
north  zone  of  a  building  only  when  the  building's  north 
line  coincides  with  the  actual  north  line.  A  small  declina¬ 
tion  to  the  east  or  west  will  increase  air  requirements 
considerably.  Declination  towards  the  east  is  more 
serious,  as  maximum  load  will  occur  early  in  the  morn¬ 
ing  and  therefore  this  zone  must  be  designed  without 
taking  advantage  of  any  storage  effect,  since  no  pre¬ 
cooling  will  be  available  if  the  air  conditioning  system 
is  used  only  for  ten  hours  a  day.  Declination  towards 
the  west  will  need  slightly  less  cooling  air  because  there 
will  be  a  storage  effect. 

Table  I  (right I  shows  maximum  values  of  solar  trans¬ 
mission  through  glass  for  various  declinations  of  build¬ 
ing  north  line. 


East  Zone — Declination  of  the  north  line  of  a  building 
towards  the  east  will  affect  the  east  zone  of  the  building 
in  a  different  manner.  There  will  be  less  solar  trans¬ 
mission  through  glass,  but  peak  solar  transmission  will 
occur  later  in  the  day  when  ambient  temperatures  are 
higher.  The  combined  effect  of  lower  solar  transmission 
and  higher  ambient  temperature  may  not  permit  much 
reduction  in  cooling  requirement,  but  should  be  investi¬ 
gated  in  detail  for  possible  savings. 

Declination  of  tbe  north  line  towards  the  west  will 
reduce  the  cooling  load  on  the  east  zone  considerably,  as 
not  only  will  solar  transmission  be  reduced,  but  the  peak 
will  occur  early  in  the  morning  during  a  period  of 
lower  ambient  temperature. 

South  Zone — There  will  be  no  material  change  in  the 
south  zone  for  declination  of  the  north  line  towards  east 
or  west.  The  maximum  value  of  solar  transmission  will 
remain  the  same  for  any  declination  between  45°  east 


TABLE  I— SOLAR  TRANSMISSION  THROUGH 
GLASS  FOR  40  DEGREES  NORTH  LATITUDE 


Building  North 
Line  Declination  : 

1 

Approximate  Maximum 
Value,  Solar  Transmission 
through  Glass,  Btu/Sq  Ft 

Hour  of  June  21 
at  which  Peak 

Load  Occurs  (Sun  Time) 

30°  West 

133 

6  p.m. 

20°  West 

96 

6  p.m. 

10°  West 

73 

6  p.m. 

0° 

38 

6  p.m.  and  6  a.m. 

10°  East 

73 

6  a.m. 

20°  East 

96 

6  a.m. 

30°  East 

133 

6  a.m. 

Note:  For  Wood  sash  windows,  multiply  solar  transmission  values  by 
0.85.  Table  values  based  on  data  from  ASHAE  1959  Guide. 
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or  west.  The  only  efifect  will  be  that  the  peak  will  occur 
at  a  different  period.  For  a  declination  towards  the  east, 
the  peak  will  occur  late  in  morning,  and  for  declination 
towards  the  west,  the  |>eak  will  occur  late  in  afternoon. 

W est  Zone — Declination  of  the  north  line  towards  the 
east  will  mean  a  lower  solar  transmission  later  in  the 
afternoon,  coincident  with  lower  ambient  temperature, 
resulting  in  reduced  cooling  load.  Declination  towards 
the  west  has  very  little  effect  in  this  case.  The  value  of 
peak  solar  transmission  does  not  decrease  much,  but  the 
period  of  peak  tends  to  shift  from  July  to  October,  and 
therefore  the  ambient  temperature  coincident  with  the 
peak  will  tend  to  be  slightly  lower. 

Effect  on  Perimeter  Induction  System 

As  cooling  capacity  of  induction  units  is  directly  pro¬ 
portional  to  the  amount  of  primary  air,  the  general  effect 
of  a  declination  of  the  north  line  from  true  north  will 
be  same  as  in  case  of  an  all-air  system.  As  a  matter  of 
fact,  the  effect  will  be  identical  for  a  system  designed 
without  changeover.  However,  very  few  systems  are  de¬ 
signed  without  changeover,  and  the  effect  of  the  declina¬ 
tion  from  north  on  such  systems  is  very  serious. 

Usually,  air  requirements  based  on  changeover  con¬ 
siderations  are  about  50%  more  than  that  required  for 


S.  DaryaiMni,  born  India,  is  thirfy-fhree 
years  old  and  has  a  bachelor's  degree  in 
mechanical  and  electrical  engineering 
from  Bombay  University.  After  four  years 
as  an  air  conditioning  designer  for  Blue 
Star  Engineering  Company-Bombay,  Ltd., 
a  Worthington  distributor,  he  accepted 
the  position  of  chief  engineer  with  Morad 
Behbehani,  a  Carrier  distributor  in 
Kuwait,  Arabia.  He  is  presently  with 
Syska  &  Hennessy,  Inc.,  Consulting  Engi¬ 
neers,  New  York,  N.Y.,  in  the  capacity  of 
design  engineer. 

cooling  alone,  and  therefore,  any  zone  designed  on  the 
basic  changeover  considerations  will  need  50%  more 
primary  air  than  that  required  for  cooling  requirements 
alone. 

For  a  declination  of  the  north  line  towards  the  east, 
the  east  zone  will  tend  to  peak  in  October  instead  of 
July,  and  therefore  the  east  zone  in  addition  to  the 
south  zone  will  have  to  be  designed  from  considerations 
of  changeover  and  consequently  will  need  a  lot  more  air. 
In  the  same  manner,  declination  of  the  north  line  towards 
the  west  will  affect  the  west  zone  as  the  peak  solar  load 
will  tend  to  occur  in  October,  and  therefore  this  zone 
will  also  be  designed  for  changeover  in  addition  to  the 
south  zone. 


Optimum  Piping  for  Hot  Water  Storage  Tanks 


A  study  of  temperature  distribution  in  a  hot  water 
storage  tank,  sponsored  by  the  National  Association  of 
Plumbing  Contractors,  Washington,  D.  C.,  reveals  that, 
for  most  uniform  temperature  distribution,  piping  from 
heater  to  overhead  storage  tank  should  enter  the  tank 
near  the  bottom  at  one  end.  Return  piping  from  tank 
to  heater  should  leave  near  the  bottom  of  the  opposite 
end. 

Researchers  F.  M.  Dawson  and  E.  C.  Lundquist,  Col¬ 
lege  of  Engineering,  State  University  of  Iowa,  state  that 
a  satisfactory  distribution  is  found  when  the  return  out¬ 
let  is  connected  near  the  top  of  the  end  of  the  tank,  but 
only  when  the  highest  flow  rate  employed,  5  gpm,  was 
used. 

W'hen  piping  from  the  water  heater  enters  the  over¬ 
head  storage  tank  at  mid-height,  there  is  a  marked 
variation  in  temperature  from  top  to  bottom,  the  water 
at  the  bottom  being  at  a  much  lower  temperature  than 
at  the  top.  This  situation  is  least  serious,  however,  when 
return  piping  from  the  storage  tank  to  the  water  heater 
leaves  the  tank  at  a  point  near  or  on  the  bottom  of  the 
tank  at  the  end  opposite  the  inlet. 

Temperature  variation,  top  to  bottom,  is  most  pro¬ 
nounced  when  piping  from  the  heater  enters  one  end  of 
the  storage  tank  near  the  top.  Large  variations  of  tem¬ 
perature  occur,  irrespective  of  exit  piping  location. 

It  can  be  stated  further,  say  Messrs.  Dawson  and  Lund¬ 
quist,  that  the  line  leaving  the  storage  tank  to  supply 
water  to  fixtures  of  the  system  should  be  connected  at 
a  point  on  top  of  the  storage  tank  and  as  far  as  possible 
from  the  end  at  which  the  inlet  from  the  water  heater  is 
connected. 

Using  the  recommended  piping  arrangement,  it  is 


possible  to  draw  off  from  the  storage  tank  a  volume  of 
uniformly  high  temperature  water  that  is  approximately 
85%  of  the  volume  of  the  hot  water  storage  tank. 

For  practical  purposes,  it  is  found,  flow  rate  has  little 
effect  on  temperature  distribution,  and  the  investigators 
conclude  that  the  same  temperature  distribution  obtains 
with  forced  as  with  natural  circulation. 

It  is  also  found  that  the  rate  of  heating  in  the  water 
heater  has  no  appreciable  effect  on  the  temperature  dis¬ 
tribution  within  the  storage  tank  although,  it  is  pointed 
out,  the  time  required  to  reach  a  particular  temperature 
depends  upon  the  heating  rate. 

Temperature  relief  valves  and  thermostats  should  be 
located  in  tappings  near  the  top  of  the  water  heater  or 
in  the  outlet  piping  immediately  above  the  water  heater, 
since  temperatures  in  the  storage  tank  never  exceed  the 
temperatures  at  the  water  heater  outlet  in  any  test  with 
the  recommended  piping  arrangement.  Temperatures  in 
the  storage  tank  do  exceed  temperatures  at  the  water 
heater  outlet  in  a  few  isolated  locations  for  some  of  the 
poorer  piping  circuits. 

In  an  uninsulated  tank,  even  with  the  recommended 
arrangement  of  piping  between  heater  and  tank  and  the 
recommended  location  of  draw-off  piping,  the  maximum 
average  temperature  of  water  in  the  storage  tank  is  40-50 
deg  F  lower  than  the  maximum  temperature  reached  in 
the  water  heater.  Thus,  if  the  temperature  at  the  water 
heater  outlet  is  limited  to  210  deg,  it  will  not  be  possible 
to  draw  off  180-deg  water  from  the  tank  in  amounts 
approaching  the  volume  of  the  tauk.  By  using  an  insu¬ 
lated  tank,  the  draw-off  temperature  of  180-deg  can 
easily  be  obtained  without  exceeding  a  temperature  of 
210  deg  at  the  water  heater  outlet,  the  authors  believe. 
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PIPING 

AND  PLUMBING 

Septic  Tank  Systems 


T  N  all  new  buildings  being  erected,  the  safe  and  sanitary 
■^handling  of  sewage  is  an  important  consideration. 
Sewage  disposal  is  an  easy  matter  when  street  sewer  facili¬ 
ties  are  available,  but  it  becomes  more  difficult  when  such 
facilities  are  not  available.  When  sewer  facilities  are  not 
available,  it  becomes  necessary  to  dispose  of  the  waste 
matter  on  the  property,  in  a  manner  that  is  approved 
by  the  local  plumbing  and  health  authorities.  While 
several  different  disposal  methods  can  be  employed  for 
this  purpf)se,  it  is  not  the  intent  of  this  article  to  discuss 
the  speK-.ific  merits  of  one  method  over  another.  Instead, 
it  covers  some  of  the  precautions  that  must  be  taken  when 
a  private  disposal  means  is  contemplated  for  a  property. 
The  pro[)erty  in  this  instance  is  the  site  of  a  small  sized 
srh(K>l  of  the  size  that  is  being  erected  in  all  areas  of  the 
country. 

School  Building 

Figure  1  shows  the  typical  school  used  for  the  example. 
The  building,  driveway,  paved  areas,  lawns  and  play 
areas  all  have  been  shown.  For  sewage  disposal,  a  septic 
tank,  distribution  box  and  means  of  leaching  have  been 
selected. 

The  sewage  disposal  system  has  been  placed  at  the 
front  of  the  building  to  simplify  the  connection  to  the 
street  sewer  in  the  event  that  such  facilities  are  later 
provided.  If  the  local  community  or  highway  department 
should  construct  a  street  sewer  in  front  of  the  property, 
it  would  Im*  an  easy  matter  to  disconnect  the  house  sewer 
from  the  septic  system  and  extend  it  out  to  the  street 
sewer  facilities. 

If  the  septic  tank  is  to  be  located  in  the  area  shown, 
it  is  first  necessary  to  check  with  the  local  authorities  and 
gain  their  precise  requirements  concerning  the  limits 
within  which  the  system  must  be  placed.  Most  local 
!  plumbing  and  health  authorities  have  definite  regulations 

concerning  the  design  and  installation  of  the  proposed 
system  as  well  as  recommended  physical  dimensions  that 
must  Imj  maintained  between  the  components  of  the  system 
and  the  property  limits. 

In  this  particular  location  in  front  of  the  building,  the 
system  is  relatively  safe  and  will  not  be  subjected  to  sur¬ 
face  loads  greater  than  that  imposed  by  foot  traffic  or 
grass  cutting  equipment.  As  a  result,  the  drainage  piping 
is  not  likely  to  settle  and  will  offer  many  years  of 
dependable  service. 

(  Other  Locations 

j  Sometimes,  there  is  a  certainty,  due  to  the  specific 

I  location  of  the  property,  that  street  sewer  facilities  will 


never  be  installed.  Therefore,  because  of  the  nature  of 
the  property,  it  may  be  desired  to  place  the  disposal 
system  at  the  rear  of  the  school.  When  this  situation  is 
contemplated,  the  location  of  the  system  would  be  similar 
to  that  shown  in  Fig.  2,  where  it  is  placed  directly  behind 
the  school.  Since  the  system  is  in  a  play  area,  it  will  not 
be  subject  to  loads  other  than  that  imposed  by  foot 
traffic  and  lawn  cutting  equipment. 

Once  again,  the  proposed  location  of  the  system  must 
be  approved  by  the  local  plumbing  and  health  authori¬ 
ties.  If  there  is  any  danger  of  heavy  equipment  passing 
over  the  piping,  it  may  be  advisable  to  erect  a  fence 
around  the  general  area  of  the  disposal  system.  Other¬ 
wise,  it  would  be  practical  to  locate  the  system  to  one 
side  of  the  property,  or  to  keep  it  out  of  the  way  of  areas 
subjected  to  heavy  loads.  It  is  always  good  practice  to 
take  every  precaution  to  safeguard  a  sewage  disposal 
system  and  to  prevent  measures  that  could  cause  piping 
in  the  leaching  area  to  sag  or  break,  thus  destroying  the 
function  of  the  system. 

A  further  consideration  is  to  so  locate  the  disposal 
system  that  should  the  school  expand  its  facilities,  it  can 
be  accomplished  with  a  minimum  of  alterations  to  the 
present  system.  In  planning  the  disposal  system,  it  is 


Fig.  I.  Arrangement  of  school  grounds  showing  the  rela^ 
tion  of  the  leaching  area  to  the  school. 
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Pig.  2.  Septic  tank  and  leaching  area  located  at  the  rear 
of  a  school  building. 


always  advisable  to  anticipate  the  ultimate  growth  of  the 
school  and  to  size  the  septic  tank  accordingly.  Piping 
in  the  leaching  area  is  easily  extended  to  accommodate 
an  increase  sewage  load  in  the  building. 

Another  important  point  to  remember  is  that  septic 
tanks  must  be  cleaned  periodically  and  therefore  some 
provision  must  be  made  for  the  entry  of  cleaning  equip¬ 
ment  and  for  ease  of  handling.  Suction  apparatus  is 
generally  used  for  cleaning  and  the  means  and  method 
of  approach  to  the  septic  tank  must  be  given  some  con¬ 
sideration.  When  the  septic  tank  is  located  in  front  of 
the  building,  cleaning  is  simplified.  The  driveway  makes 
it  easy  to  spot  the  cleaning  apparatus. 

Typical  Installation 

As  mentioned  earlier,  there  are  a  number  of  different 


ways  for  disposing  sewage  on  the  school  property. 
Many  materials  can  he  used  for  the  various  components 
of  the  system. 

As  an  example,  consider  the  system  detailed  in  Fig.  3. 
The  septic  tank  consists  of  a  reinforced  concrete  struc¬ 
ture  with  access  covers  extending  up  to  the  grade.  The 
outlet  connection  utilizes  a  siphon  device  to  dose  the 
drainage  piping  in  the  leaching  area.  The  distribution 
box  is  a  concrete  structure  with  a  cover  at  grade.  A  loose 
baflBe  in  the  distribution  box  permits  the  waste  to  be 
directed  to  one  section  of  the  leaching  area  or  the  other. 
This  device  allows  one  section  to  be  used  while  the  other 
section  drains  dry.  The  baflBe  is  changed  in  position  by 
the  maintenance  man  at  regular  intervals.  The  drainage 
piping  used  in  the  leaching  area  is  also  available  in  a 
number  of  different  materials.  The  particular  arrange¬ 
ment  of  the  drainage  piping  is  only  for  example.  Other 
arrangements  can  be  used  to  satisfy  the  specific  needs 
of  the  system  or  the  area  in  which  the  piping  is  to  be 
installed.  Elach  engineer  will  design  the  type  of  system 
he  favors  or  is  required  by  the  local  authorities. 

The  supervising  authorities  must  be  assured  that  the 
soil  in  which  the  leaching  is  to  be  disposed,  is  capable  of 
handling  the  quantity  of  water  that  is  discharged  into 
it.  The  engineer  must  show  evidence  that  the  soil  is  of 
suitable  character  and  that  percolation  tests  prove  that 
it  is  of  good  drainage  capacity.  This  is  a  phase  of  design 
that  should  be  carefully  checked  with  the  authorities. 

Although  Fig.  3  shows  the  grade  sloped  from  the 
septic  tank,  the  engineer  must  design  his  system  based 
on  the  characteristics  of  the  grade  in  which  his  proposed 
installation  is  to  be  made. 

Seepage  Pits 

Another  method  often  used  in  sewage  dispMisal  work  is 
that  which  includes  seepage  pits  or  dry  wells,  as  they  are 
often  called.  An  example  of  this  typ)e  of  system  is 
illustrated  in  Fig.  4.  The  sep>tic  tank  and  distribution 
box  are  the  same  as  that  shown  in  Fig.  3.  The  exception, 
is  the  means  for  discharging  waste  water  into  the  ground. 
In  this  case,  seepage  pits  are  used  instead  of  the  drainage 
piping. 


PLAN 


Fig.  3.  Plan  and  elevation  to 
show  arrangement  of  septic 
tank,  distribution  box  and 
leaching  area. 
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The  number  of  seepage  pits  required  is  determined  by 
the  quantities  of  waste  water  being  disposed.  The  diameter 
and  depth  of  the  seepage  pit  is  based  upon  the  quantity 
of  water  to  be  handled  and  disposed  of,  the  number  of 
such  pits  that  must  be  installed  in  a  given  area,  and  the 
characteristics  of  the  soil  in  which  the  pits  are  to  be 
installed. 

Once  again,  the  baffle  in  the  distribution  box  permits 
one  group  of  the  seepage  pits  to  be  used  while  the  other 
group  is  draining  dry.  The  design  and  installation  of  this 
method  of  sewage  disposal  is  also  subject  to  review  and 
approval  by  the  local  plumbing  and  health  authorities. 
The  cover  on  top  of  the  seepage  pits  offers  access  for 
maintenance  purposes. 

Sloped  Grades 

Very  often,  sloped  grades  are  encountered  at  the  area 
selected  for  the  leaching  area.  With  such  a  condition, 


disposal  might  be  accomplished  by  the  method  suggested 
in  Fig.  5.  Here  the  septic  tank  and  distribution  box  are 
the  same  as  shown  in  Fig.  3  and  4.  However,  the  method 
of  disposal  varies  in  that  the  drainage  piping  must  be 
so  arranged  to  fully  utilize  the  slope  or  contour  of  the 
grade  in  which  it  is  to  be  installed. 

This  is  accomplished  by  utilizing  manholes  at  pre¬ 
scribed  intervals,  with  each  manhole  at  an  elevation 
that  best  suits  or  conforms  to  the  grade  slope  in  which  it 
is  erected.  Thus  the  drainage  piping  extends  out  from 
each  manhole  to  serve  as  the  means  of  disposal.  The  first 
manhole  is  dosed  and  as  the  capacity  of  the  drainage 
piping  of  the  first  manhole  is  exceeded,  the  waste  water 
will  continue  on  to  the  next  manhole  to  be  handled  by 
its  system  of  drainage  piping.  Thus,  each  manhole  and 
its  component  system  of  piping  will  handle  its  share  of 
the  load  to  evenly  distribute  the  means  of  disposal  over 
the  entire  system  in  a  uniform  manner.  This  type  of 


Pig.  5.  Typical  arrangement  of 
a  septic  tank  system  using  a 
leaching  field  for  installations 
in  sloping  ground. 
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Pig.  6.  Typical  arrangement  of 
a  septic  tank  system  utilizing 
a  series  distribution  leaching 
area. 


system  is  ideal  for  sloping  grades  where  it  would  be 
impossible  to  install  the  regular  kind  of  disposal  piping. 

Serial  Distribution 

In  discussing  septic  tank  systems,  it  is  important 
to  mention  that  comprehensive  data  are  available  on  this 
subject  in  the  Manual  of  Septic  Tank  Practice,  published 
by  the  U.  S.  Public  Health  Service  in  1957.  New  studies 
and  investigations  in  this  field  are  continually  being  made. 
A  recent  example  is  design  data  on  septic  tank  systems 
which  favor  a  new  method  of  effluent  distribution  known 
as  “serial  distribution.”  This  data  was  prepared  by  the 
U.  S.  Department  of  Health,  Education  and  Welfare. 

Series  distribution  uses  separate  trenches,  connected  in 
a  series.  All  the  effluent  is  discharged  in  the  first  trench 
and  the  overflow,  so  arranged  that  when  the  first  trench 
is  sufficiently  dosed,  the  effluent  will  pass  on  to  the  next 
trench.  Thus,  the  entire  leaching  area  will  be  utilized 
by  the  system  of  overflows.  A  typical  arrangement  for 


an  installation  with  a  sloping  grade  would  be  similar  to 
that  shown  in  Fig.  6. 

This  new  method  resulted  from  research  investigations 
conducted  for  the  Federal  Housing  Administration  by  the 
Robert  A.  Taft,  Sanitary  Engineering  Center  of  the  U.  S. 
Public  Health  Service  in  Cincinnati.  The  method  would 
eliminate  distribution  boxes  and  utilize  the  serial  distri¬ 
bution  method.  This  phase  of  research  was  reported  by 
J.  B.  Coulter  and  T.  W.  Bendixen,  in  a  final  report  to 
the  Federal  Housing  Administration.  Mr.  Coulter  is  chief. 
Suburban  Sanitation  Studies,  at  the  Center;  Mr.  Bendixen 
is  a  soil  scientist. 

The  arrangement  shown  in  Fig.  6  gives  some  idea  of 
how  the  new  method  functions.  More  detailed  informa¬ 
tion  will  be  available  when  the  results  of  these  studies 
are  released.  This  is  an  example  of  the  type  of  progress 
that  is  being  accomplished  by  the  U.  S.  Public  Health 
Service,  in  their  search  for  new  and  better  ways  to  safe¬ 
guard  public  health. 


Plumbing  Fixtures  for  Educational  Facilities 


With  the  publication  of  “Plumbing  Fixtures  for  Edu¬ 
cational  Facilities”,  a  special  report  on  school  washroom 
planning  by  the  School  Planning  Laboratory  of  Stanford 
University’s  School  of  Education,  an  authoritative  guide 
on  correct  pupil-to-fixture  ratios  has  been  established. 

Recognizing  the  need  for  basic  research  on  the  sub¬ 
ject,  because  of  the  often  conflicting  views  of  school 
administrators,  architects  and  plumbing  contractors, 
themselves,  as  to  what  constitutes  adequate  school  wash¬ 
room  facilities,  the  Plumbing  Fixture  Manufacturers 
Association  and  a  group  of  individual  manufacturers 
both  within  and  outside  the  fixture  industry  two  years 
ago  underwrote  the  study  made  by  Stanford. 

The  result  is  a  compilation  of  expert  opinion  on  such 
matters  as  size,  type,  number  and  location  of  plumbing 
fixtures  that  will  best  serve  both  the  physical  needs  of 


students  and  the  educational  program  of  the  school. 

Specific  recommendations  of  the  survey:  Toilets  (kin¬ 
dergarten  through  sixth  grade) — boys,  1:20  (minimum), 
1:40  (maximum);  girls,  1:15  (minimum),  1:35  (maxi¬ 
mum);  grades  seven  through  twelve — boys,  1:30  (mini¬ 
mum),  1:50  (maximum)  ;girls,  1:20  (min.),  1:40  (max.). 

Urinals  (kindergarten  through  sixth  grade) — boys, 
1:15  (minimum),  1:35  (maximum);  grades  seven 
through  twelve,  1:15  (minimum),  1:35  (maximum). 

Lavatories  (kindergarten  through  sixth  grade) — boys, 
1:25  (minimum),  1:45  (maximum);  girls,  the  same; 
grades  seven  through  twelve — boys,  1:30  (minimum), 
1:50  (maximum) ;  girls,  the  same. 

Copies  of  the  full  report  are  available  at  $2.00  apiece 
through  the  School  of  Education,  Stanford  University, 
Stanford,  Calif. 
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DEGREE-DAYS  FOR  JUNE,  1959 

(A)  Airport  reading*;  (C)  City  office  reading*;  (O)  Reading*  at  a  point  on  outskirt*  of  city 


Aia  CoNDiTioHiMO,  Hxatimg  AMO  VBMTiLATiiia’i  31*t  Year  of  Publication  of  Monthly  Degree-Day  Data 


City 

1  June  1 

1  Season  to  June  30,  incl.,  from  Sept.  1 

1  1959  1 

1958  1 

Normal  1 

1  19S8-S9  1 

1  19S7-S8  1 

Normal 

Abilene,  Texas  (A)  . 

0 

0 

0 

2834 

3052 

2707 

Albany,  New  York  (A)  . 

68 

118 

50 

7204 

6696 

6938 

Albuquerque,  New  Mexico  (A)  . 

0 

0 

0 

4117 

4396 

4389 

Alpena,  Michigan  (C)  . 

105 

258 

135 

8148 

7785 

7938 

Asheville,  North  Carolina  (C)  . 

3 

4 

5 

4078 

4730 

4072 

Atlanta,  Georgia  (A)  . 

0 

0 

0 

2797 

3314 

2826 

Atlantic  City,  New  Jersey  (A)  . 

23 

41* 

24* 

5156 

4787* 

4741* 

Augusta,  Georgia  (A)  . 

0 

0 

0 

2484 

2936 

2138 

Baltimore,  Maryland  (C)  . 

6 

3 

0 

4224 

4033 

4203 

Billings,  Montana  (A)  . 

68 

158 

119 

6902 

6395 

7078 

Binghamton,  New  York  (C)  . 

67 

126 

48 

6882 

6609 

6520 

Birmingham,  Alabama  (A)  . 

0 

0 

0 

2839 

3258 

2788 

Bismarck,  North  Dakota  (A)  . 

56 

166 

116 

9042 

8196 

8967 

Block  Island,  Rhode  Island  (A)  . 

1 12 

158 

96 

5915 

5569 

5816 

Boise.  Idaho  (A)  . 

43 

69 

92 

5297 

5431 

5890 

Boston,  Massachusetts  (A)  . 

92 

85 

42 

5962 

5441 

5784 

Buffalo,  New  York  (A)  . 

63 

III 

72 

6867 

6608 

6792 

Burlington,  Iowa  (A)  . 

9 

28 

34 

6231 

6264 

6101 

Burlington,  Vermont  (A)  . 

97 

169 

72 

8152 

7536 

7799 

Cairo,  Illinois  (C)  . 

0 

0 

0 

3887 

4168 

3756 

Charleston.  South  Carolina  (C)  . 

0 

0 

0 

1851 

2338 

1769 

Charlotte,  North  Carolina  (A)  . 

0 

0 

0 

3203 

3622 

3205 

Chattanooga,  Tennessee  (A)  . 

0 

0 

0 

3549 

3903 

3384 

Cheyenne,  Wyoming  (A)  . 

71 

94 

173 

7175 

7122 

7490 

Chicago,  Illinois  (A)  . 

12 

61 

58 

6261 

61 14 

6310 

Cincinnati,  Ohio  iC)  . 

0  1 

3 

0 

4467 

471 1 

4532 

Cleveland,  Ohio  (A)  . 

43 

73 

46 

6061 

5959 

5996 

Columbia,  Missouri  (A)  . 

3 

II 

14 

4974 

5310 

5107 

Columbia,  South  Carolina  (A)  . 

0 

0 

0 

2614 

3025 

2284 

Columbus,  Ohio  (C)  . 

20 

25 

22 

5502 

5424 

5277 

Concord,  New  Hampshire  (A)  . 

107 

167 

82 

7592 

6920 

7544 

Concordia,  Kansas  (C)  . 

8 

II 

20 

5334 

5555 

5323 

Dallas,  Texas  (A)  . 

0 

0 

0 

2444 

2590 

2272 

Dayton,  Ohio  |A)  . 

(a) 

38 

39 

(a) 

5863 

5591 

Denver,  Colorado  (A)  . 

25 

'  38 

65 

5830 

5704 

6116 

Des  Moines,  Iowa  (A)  . 

15 

37 

45 

6519 

6549 

6429 

Detroit,  Michigan  (A)  . 

34 

76 

60 

6457 

6226 

6396 

Devils  Lake,  North  Dakota  (C)  . 

90 

221 

137 

9843 

8999 

9832 

Dodge  City.  Kansas  (A)  . 

3 

15 

15 

5117 

5328 

5058 

Dubuque,  Iowa  (A)  . 

26 

91 

76 

7535 

7245 

7235 

Duluth,  Minnesota  (C)  . 

185 

304 

200 

9870 

9248 

9417 

Elkins,  West  Virginia  (A)  . 

(o) 

(a) 

53 

(a) 

(a) 

5733 

El  Paso,  Texas  (A)  . 

0 

0 

0 

2409 

2761 

2641 

Ely,  Nevada  (A)  . 

98 

173 

200 

6955 

7426 

7377 

Escanaba,  Michigan  (C)  . 

103 

275 

166 

8683 

8144 

8500 

Evansville,  Indiana  (A)  . 

0 

6 

0 

4689 

4952 

4360 

Fargo.  North  Dakota  (A)  . 

63 

182 

101 

8969 

8256 

9208 

Fort  Smith,  Arkansas  (A)  . 

0 

0 

0 

3423 

3564 

3188 

Fort  Wayne,  Indiana  (A)  . 

27 

59 

53 

6410 

6336 

6270 

Fort  Worth,  Texas  (A)  . 

0 

0 

0 

2553 

2806 

2361 

Fresno,  California  (A)  . 

0 

1 

0 

2032 

2550 

2532 

Galveston,  Texas  (C)  . 

0 

0 

0 

1332 

1382 

1211 

Grand  Junction.  Colorado  (A)  . 

0 

0 

23 

5076 

5371 

5796 

Grand  Rapids,  Michigan  (A)  . 

27 

122 

79 

7071 

6897 

7027 

Green  Bay,  Wisconsin  (A)  . 

72 

208 

107 

8421 

8031 

8169 

Greensboro,  North  Carolina  (A)  . 

2 

0 

0 

3910 

4321 

3810 

Greenville,  South  Carolina  (A)  . 

0 

0 

0 

3067 

3650 

3060 

Harrisburg,  Pennsylvania  (A)  . 

23 

42 

14 

5376 

5379 

5258 

Hartford,  Connecticut  (A)  . 

82 

85 

31 

6443 

6045 

6125 

Havre,  Montana  (C)  . 

78 

128 

125 

8278 

7351 

8155 

Helena,  Montana  (A)  . 

126 

189 

197 

8070 

7326 

7202 

Houston,  Texas  (C)  . 

0 

0 

0 

1430 

1493 

1276 

Huron,  South  Dakota  (A)  . 

20 

1 14 

80 

7913 

7388 

7876 

Indianapolis,  Indiana  (A)  . 

6 

28 

30 

5766 

5852 

561 1 

Jackson,  Mississippi  (A)  . 

0 

0 

0 

2500 

2839 

2202 

Kansas  City,  Missouri  (A)  . 

0 

4 

8 

4613 

5010 

4888 

Knoxville,  Tennessee  (A)  . 

0 

0 

0 

3637 

4012 

3590 

La  Crosse,  Wisconsin  (A)  . 

33 

72 

74 

7719 

7185 

7619 

Lander,  Wyoming  (A)  . 

74 

108 

163 

7655 

7451 

8273 

Lewiston,  Maine  (O)  . 

169 

185 

45 

7702 

7132 

7707 

(a)  Data  not  available. 

*  Figures  based  on  City  office  readings. 

Normal  figures  in  this  table  are  based  on  30-year  period  covering  1921 
to  1950,  inclusive,  as  conpiled  and  published  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  wluch  are 
furnished  through  the  courtesy  of  Colte  Sales  Department,  Central  New 
York  Power  Co.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  respectively. 
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Degree-Days  for  June,  1959  (Concluded) 

(A)  Airport  readinci;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


All  Conditioning,  Hcating  and  VaNTiLATiNG's  3Ist  Year  of  Publication  of  Monthly  Degree-Day  Data 


City 

1  June  1 

1  Season  to  June  30,  incl.. 

from  Sept.  1 

1  1959  1 

1958  1 

Normal  1 

1  1956-59  1 

1957-58 

1  Normal 

Lincoln,  Nebraska  (C)  . 

14 

15 

32 

5697 

5822 

5858 

Little  Rock,  Arkansas  (A)  . 

0 

0 

0 

3034 

3227 

2982 

Los  Angeles,  California  (C)  . 

0 

0 

19 

707 

891 

1451 

Louisville,  Kentucky  (Aj  . 

0 

2 

5 

4408 

4729 

4439 

Lynchburg.  Virginia  (a)  . 

II 

7 

5 

4171 

4671 

4153 

Macon,  Georgia  (A)  . 

0 

0 

0 

2173 

2607 

2049 

Madison,  Wisconsin  (A)  . 

32 

104 

79 

7701 

7281 

7260 

Marquette,  Michigan  (C)  . 

145 

253 

189 

8413 

8072 

8373 

Memphis,  Tennessee  (A)  . 

0 

0 

0 

3219 

3618 

3137 

Meridian,  Mississippi  (A)  . 

0 

0 

0 

2577 

2810 

2333 

Milwaukee,  Wisconsin  (A)  . 

73 

165 

109 

7475 

7315 

7153 

Minneapolis,  Minnesota  (A)  . ; . 

28 

106 

80 

7594 

7329 

7828 

Moline,  Illinois  (A)  . 

8 

41 

45 

6450 

6555 

6356 

Montgomery,  Alabama  (A)  . 

0 

0 

0 

2173 

2615 

2137 

Nashville,  Tennessee  (A)  . 

0 

1 

0 

3757 

4152 

3513 

New  Haven,  Connecticut  (A)  . 

68 

101 

52 

6054 

5783 

6008 

New  Orleans,  Louisiana  (C)  . 

0 

0 

0 

1298 

1555 

1175 

New  York,  New  York  (C)  . 

43 

32 

18 

5153 

4941 

5050 

Newark,  New  Jersey  . 

27 

25 

II 

5179 

5015 

5252 

Norfolk,  Virginia  (A)  . 

4 

7 

0 

3343 

3706 

3454 

North  Platte,  Nebraska  (A)  . 

22 

56 

59 

6445 

6775 

6529 

Oak  Ridge,  Tennessee  (C)  . 

0 

0 

0 

3916 

4065 

4028 

Oakland,  California  (A)  . 

70 

18 

119 

2137 

2413 

3002 

Oklahoma  City,  Oklahoma  (A)  . 

0 

3 

0 

3887 

4142 

3519 

Omaha,  Nebraska  (A)  . 

14 

15 

32 

6097 

6076 

6155 

Parkersburg,  West  Virginia  (C)  . 

23 

20 

13 

5023 

5198 

4750 

Peoria,  Illinois  (A)  . 

5 

35 

41 

61 12 

6087 

6076 

Philadelphia,  Pennsylvania  (C)  . 

12 

15 

0 

4632 

4603 

4523 

Phoenix,  Arizona  (A)  . 

0 

0 

0 

1 115 

1437 

1492 

Pittsburgh,  Pennsylvania  (C)  . 

30 

45 

13 

5288 

5342 

5048 

Pittsfield,  Massachusetts  (A)  . 

114 

202 

105 

7699 

7379 

7606 

Pocatello,  Idaho  (A)  . 

75 

61 

136 

6358 

6613 

6976 

Portland,  Maine  (A)  . 

187 

206 

117 

7872 

6980 

7610 

Portland,  Oregon  (C)  . 

84 

48 

70 

3815 

3558 

41 16 

Providence,  Rhode  Island  (A)  . 

88 

1 14 

58 

6161 

5783 

6099 

Pueblo,  Colorado  (A)  . 

10 

17 

27 

5410 

5293 

5709 

Raleigh,  North  Carolina  (A)  . 

4 

1 

0 

3550 

3938 

3075 

Rapid  City,  South  Dakota  (A)  . 

47 

121 

148 

6988 

6686 

7479 

Reading,  Pennsylvania  (C)  . 

16 

27 

1 1 

5153 

5088 

5055 

Red  Bluff,  California  (A)  . 

0 

0 

0 

1920 

2799 

2546 

Reno,  Nevada  (A)  . 

58 

139 

165 

5489 

5799 

5948 

Richmond,  Virginia  (A)  . 

10 

6 

0 

3923 

4320 

3955 

Rochester,  New  York  (A)  . 

67 

131 

54 

7040 

6783 

6820 

Roswell,  New  Mexico  (A)  . 

0 

0 

0 

3551 

3637 

3424 

Sacramento,  California  (C)  . 

0 

2 

5 

1827 

2494 

2600 

St.  Joseph,  Missouri  (A)  . 

3 

9 

1  1 

5426 

5663 

4703 

St.  Louis,  Missouri  (C)  . 

0 

4 

7 

4519 

4799 

4469 

Salt  Lake  City,  Utah  (A)  . 

34 

13 

81 

5297 

5525 

5866 

San  Antonio,  Texas  (A)  . 

0 

0 

0 

1768 

1816 

1579 

San  Diego,  California  (A)  . 

0 

0 

43 

701 

849 

1556 

Sandusky,  Ohio  (C)  . 

1 1 

53 

41 

6092 

6015 

5859 

ban  Francisco,  California  (C)  . 

165 

73 

180 

2062 

2242 

2703 

Sault  Ste.  Marie,  Michigan  (A)  . 

167 

329 

224 

9398 

8721 

9240 

Savannah,  Georgia  (A)  . 

0 

0 

0 

1884 

2409 

1710 

Scranton,  Pennsylvania  (A)  . 

55 

1 18 

35 

6547 

6526 

6029 

Seattle,  Washington  (C)  . . 

104 

46 

107 

4102 

3570 

4344 

Sheridan,  Wyoming  (A)  . 

83 

168 

161 

7705 

6961 

7835 

Shreveport,  Louisiana  (A)  . 

0 

0 

0 

2392 

2472 

2117 

Sioux  City,  Iowa  (A)  . 

21 

35 

54 

6839 

6597 

6987 

Spokane,  Washington  (A)  . 

131 

76 

146 

6504 

5849 

6807 

Springfield,  Illinois  (A)  . 

2 

23 

14 

5568 

5705 

5225 

Springfield,  Missouri  (A)  . 

9 

1 1 

16 

4598 

4929 

4685 

Syracuse,  New  York  (A)  . 

66 

(a) 

37 

7082 

(a) 

6491 

Toledo,  Ohio  (A)  . 

31 

70 

60 

6508 

6369 

6382 

Topeka,  Kansas  (C)  . 

4 

10 

13 

5194 

51 1 1 

4919 

Trenton,  New  Jersey  (C)  . 

23 

34 

1 1 

5171 

5007 

5068 

Tulsa,  Oklahoma  (A)  . 

0 

0 

0 

3606 

3878 

3584 

Utica,  New  York  (O)  . 

59 

131 

0 

6942 

6781 

6796 

Valentine,  Nebraska  (A)  . 

33 

83 

83 

7224 

7008 

7054 

Walla  Walla,  Washington  (C)  . 

31 

15 

38 

4586 

4227 

Washington,  D.  C.  (C)  . 

1 1 

0 

0 

4213 

4474 

4258 

Wichita,  Kansas  (A)  . 

0 

8 

7 

4689 

4992 

4571 

Williston,  North  Dakota  (C)  . 

69 

173 

138 

8915 

8022 

8997 

Winnemucca,  Nevada  (A)  . 

61 

122 

1 1 1 

6099 

6249 

6352 

Yakima,  Washington  (A)  . 

101 

34 

53 

5905 

5289 

5838 

For  footnotes,  see  page  94. 
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PRODUCT  APPLICATIONS 

New«  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Same  System  Refrigerates  Ice  Rink 
And  Air  Conditions  New  Motel 

An  unusual  refrigeration  system  to  air  condition  a 
250-room  motel  in  the  summer,  and  with  the  same  equip¬ 
ment  supply  brine  for  an  ice  skating  rink  in  the  winter, 
has  been  furnished  by  Acme  Industries,  Inc.,  Jackson, 
Mich.  This  was  accomplished  at  the  new  and  luxurious 
Empress  Motel  in  Atlantic  City,  N.  J. 

The  manufacturer  designed  two  special  Model  DD-50 
(50  ton  capacity)  combination  packaged  chillers,  with 


each  inter-connected  to  a  special  AT-50  cooling  tower. 
This  equipment  made  it  possible  to  install  a  system  that 
is  both  simpler  and  less  costly  than  contemplated  in 
original  plans  and  estimates,  namely,  the  use  of  separate 
coolers  for  sup|)lying  calcium  chloride  brine  for  the  skat¬ 
ing  rink  and  chilled  w’ater  to  the  fan-coil  units  for  air 
conditioning. 

The  Empress  Motel  is  constructed  on  stilts  with  the 
ground  floor  serving  as  parking  lot.  The  boiler  and 
equipment  room  is  located  in  one  corner  of  the  parking 
lot,  which  is  just  beneath  the  shallow  part  of  the  swim¬ 
ming  pool.  Refrigeration  equipment  and  cooling  towers 
are  located  in  the  equipment  room.  The  second  floor 
is  actually  the  ground  floor  of  the  motel,  where  the  ice 
skating  rink,  swimming  pool  and  lounges  are  located. 
The  ice  skating  rink  is  constructed  of  steel  pipes  em¬ 
bedded  in  a  concrete  slab.  During  the  summer  season 
the  ice  skating  rink  is  used  as  a  dance  floor  and  veranda. 

During  winter  months  the  swimming  pool  is  enclosed 
with  a  balloon-canopy,  providing  pleasant  year-round  use, 
which  can  be  inflated  in  27  minutes.  The  ends  of  the 
canopy  are  of  blue  nylon  with  vinyl  coating  and  the 
body  of  the  balloon  is  transparent  mylar.  A  revolving 
door  serving  as  an  entryway  also  functions  as  an  air¬ 


lock  in  the  110-ft  long,  20-ft  high  and  40-ft  wide  inflated 
structure. 

Convector  radiation  heats  the  interior  of  the  balloon 
enclosure  and  a  special  glass-enclosed  and  well-heated 
corridor  leads  to  the  pool  entry,  making  it  possible  for 
guests  to  enter  the  pool  from  their  rooms  in  bathing 
suits  without  going  outdoors. 


Fabric  Weatherproofs  Wall  Openings 
For  Steam  and  Water  Pipes 

South  Carolina  Electric  and  Gas  Co.  has  made  novel 
use  of  Neoprene-coated  nylon  fabric  when  it  was  tried 
and  found  successful  for  weatherproofirg  wall  openings 
through  which  steam  and  water  pipes  enter  the  new 
McMeekin  Steam  Electric  Generating  Station. 

A  rigid  arrangement  is  impossible  for  this  purpose, 
because  the  pipes  expand  and  contract  with  varying  tem¬ 
peratures,  and  they  may  move  a  •  muc»'  ^s  three  inches 
in  any  one  direction.  A  flexible  mate’’i?t  is,  therefore, 
the  solution.  However,  some  of  the  mateiials  used  else¬ 
where  did  not  last  long;  they  did  noi  stand  up  to  the 
relatively  high  temperatures  and  humidity  present,  and 
they  rotted  and  tore  under  the  stresses  exerted  by  the 
moving  pipe. 

To  provide  a  more  lasting  weatherproofing,  the  Colum¬ 
bia  Tent  &  Awning  Co.,  a  local  canvas  fabricator,  sug¬ 
gested  Neoprene-coated  Coverlight-N,  a  synthetic  rubber- 


coated  nylon  fabric  made  by  the  Vulcan  Rubber  Prod¬ 
ucts  Div.,  Reeves  Brothers,  Inc.,  New  York. 

After  field  testing  the  material  for  durability  and  heat 
resistance,  the  construction  consultant  for  the  new  sta¬ 
tion  commissioned  the  canvas  fabricator  to  make  12 
fitted  wall-opening  covers,  in  sizes  6  by  9  ft  and  7  by  9  ft. 
Total  cost  including  labor  for  the  installation  was  about 
S650.  The  material  is  held  around  the  pipes  with  clamp¬ 
ing  bands  and  secured  to  the  walls  with  clamping  flanges 
and  strips. 
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NEW  LITERATURE 


Use  the  prepaid  postcard  on  last  page  for  securing  your  copies  of  these  catalogs. 


New  Wrought  Ireu 


Mn  wrought  iron,  a  specialty  alloy 
wrought  iron  containing  approximate¬ 
ly  1%  manganese,  is  described  in  an 
8-page  booklet  available  from  A.  M. 
Byers  Co.,  Pittsburgh,  Pa.  Booklet 
contains  charts  showing  metal’s  im¬ 
proved  impact  resistance  at  sub-zero 
temperatures. 

Circle  Item  1  on  Inquiry  Card 


Centrifugal  Pumps  for  Air  Conditioning 

How  design  of  the  company’s  cen¬ 
trifugal  pump3  provides  better  service 
in  an  air  conditioning  system  is  the 
theme  of  a  bulletin  published  by 
Worthington  Corp.,  Harrison,  N.  J. 
Bulletin  2000-B3  tells  how  to  select  the 
proper  pump  for  use  in  air  condition¬ 
ing  systems. 

Circle  Item  7  on  Inquiry  Card 


Gas-Fired  Duct  Heaters 

Bulletin  GD-100,  from  L.  J.  Wing 
Mfg.  Co.,  Linden,  N.  J.,  describes  a 
line  of  gas-fired  duct  heaters  which 
provide  efficient  automatic  heating  in 
commercial  and  industrial  fields.  It 
also  describes  compact  blower  as¬ 
semblies,  both  encased  and  open,  for 
use  with  the  unit  heaters. 

Circle  Item  2  on  Inquiry  Card 


Products  for  letter  Air 

Emphasizing  the  fact  that  optimum 
environment  for  any  plant  or  building 
can  be  coordinated  and  controlled  be¬ 
cause  of  its  complete  “family”  of  prod¬ 
ucts  and  services,  American  Air  Filter 
Co.,  Inc.,  Louisville,  Ky.,  offers  Bulle¬ 
tin  No.  518  which  describes  these 
products. 

Circle  Item  I  on  Inquiry  Card 


Fume  Control 

Uses  of  the  company’s  Flexaust 
hose  and  Portovent  duct  in  fume  con¬ 
trol  applications  are  described  and 
illustrated  in  Bulletin  84,  published 
by  The  Flexaust  Co.,  New  York,  N.  Y. 
In  addition,  material  specifications 
and  construction  details  are  given, 
plus  selection  data. 

Circle  Item  3  on  Inquiry  Card 


Small,  High  Efficiency  Meters 

A  12-page  bulletin,  GEA-6882,  with 
an  inserted  4-page  technical  data  bul¬ 
letin,  discusses  features  and  points 
out  advantages  of  new  Unitized  mo¬ 
tors  manufactured  by  General  Electric 
Co.,  Schenectady,  N.  Y.  Technical 
bulletin  gives  construction  features, 
performance,  mechanical  variations. 

Circle  Item  9  on  Inquiry  Card 


Packaged  Air  Conditioners 

An  8-page  bulletin,  Catalog  No.  570, 
is  published  by  Acme  Industries,  Inc., 
Jackson,  Mich.,  describing  its  complete 
line  of  Model  PAC  packaged  air  con¬ 
ditioners.  Bulletin  gives  construction 
details,  dimensions,  model  designa¬ 
tions,  cooling  capacities,  compressor 
motor  horsepower,  and  other  data. 

Circle  Item  4  on  Inquiry  Card 


Differential  Pressure  Regulators 

An  illustrated  catalog  sheet,  avail¬ 
able  from  Atlas  Valve  Co.,  Newark, 
N.  J.,  describes  two  new  differential 
pressure  regulators  for  steam  service. 
It  contains  photographs,  lists  of  mate¬ 
rials,  ordering  information,  features, 
installation  data,  and  method  of  oper¬ 
ation  of  both  valves. 

Circle  Item  10  on  Inquiry  Card 


Electrical  Engineering  Data 

A  booklet.  Convenient  Tables  and 
Formulas,  is  published  by  Westing- 
house  Electric  Corp.,  Pittsburgh,  Pa. 
Booklet  B-3677D  includes  120  pages  of 
tables,  formulas,  and  graphical  sym¬ 
bols  summarizing  electrical  data, 
properties  of  materials,  heat  transfer 
and  steam  information. 

Circle  Item  5  on  Inquiry  Card 


Packless  Expansion  Joints 

Adsco  Div.,  Yuba  Consolidated  In¬ 
dustries,  Inc.,  Buffalo,  N.  Y.,  offers 
76-page  Bulletin  No.  59-50.  Corruflex 
packless  expansion  joints,  for  high 
and  low  pressures  and  temperatures, 
are  described,  with  complete  installa¬ 
tion  data  and  comprehensive  tables  of 
forces,  movements  and  dimensions. 

Circle  Item  11  on  Inquiry  Card 


Infra-Red  Gas  Heaters 

Controlled  heating  comfort  without 
ducts,  blowers,  or  heat  exchangers  is 
the  claim  for  Schwank  infra-red  gas 
heaters  manufactured  under  license 
by  Perfection  Industries,  Cleveland, 
Ohio,  division  of  Hupp  Corp,  8-page 
bulletin  describes  various  models,  and 
gives  installation,  control  data. 

Circle  Item  6  on  Inquiry  Card 


Cooling  Water  Treatment 

Literature  on  the  treatment  of 
water  in  central  air  conditioning  sys¬ 
tems  is  published  by  Water  Service 
Laboratories,  Inc.,  New  York,  N.  Y. 
The  question  and  answer  bulletin  in¬ 
cludes  hints  on  corrosion  and  scale 
prevention,  problems  in  closed  circu¬ 
lating  systems,  and  control  of  slime. 

Circle  Itam  12  on  Inquiry  Card 
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Cabinet  Unit  Heaters 

Bulletin  No.  351,  issued  by  Mc- 
Quay,  Inc.,  Minneapolis,  Minn.,  de¬ 
scribes  its  line  of  cabinet  unit  heat¬ 
ers.  Bulletin  covers  both  general  and 
mechanical  design,  presents  compre¬ 
hensive  charts  and  tables  for  steam 
and  hot  water  capacity  ratings,  and 
shows  various  unit  arrangements. 

Circle  Itam  19  on  Inquiry  Card 


Snbmarsibla  Snmp  Pnnip 

The  Deming  Co.,  Salem,  Ohio,  offers 
an  informative  8-page  bulletin  describ¬ 
ing  firm’s  new  submersible  sump 
pump,  called  the  Demersible.  Fea¬ 
tures  of  both  motor  and  pump  are  pre¬ 
sented  in  addition  to  performance 
tables,  dimensions,  optional  equipment, 
and  installation  data. 

Circle  Ifooi  13  on  Inquiry  Card 


mmi 

SUMP  PUMPS 


Hoatiag  aad  Cooliag  Equipmoat 

Residential  and  commercial  equip¬ 
ment  for  year-round  air  conditioning 
comfort  is  offered  under  the  name 
Western  by  Tuck- Aire  Furnace  Co., 
San  Francisco,  Calif.  A  6-page  bul¬ 
letin  illustrating  and  describing  these 
units  is  offered  by  the  manufacturer. 
Unique  heat  exchanger  is  featured. 


Pyraoiotric  Eqaipmoat 

A  product  catalog,  published  by 
Thermo  Electric  Co.,  Inc.,  Saddle 
Brook,  N.  J.,  describes  the  company’s 
lines  of  thermocouples,  thermocouple 
wire,  and  instrumentation  for  tem¬ 
perature  measurement  and  control. 
Pyrometric  equipment  is  illustrated, 
and  specifications  are  provided. 

Circle  Itooi  14  on  Inquiry  Card 


Corrosioa-Rasistant  Reinforced  Plasties 

Haveg  Industries,  Inc.,  Wilmington, 
Del.,  announces  28-page  Catalog  P-11 
which  describes  the  wide  range  of  ap¬ 
plications  of  Haveg  polyester-glass 
industrial  corrosion-resistant  equip¬ 
ment.  It  includes  tables  of  physical 
properties  and  provides  equipment 
application  and  selection  data. 


Plesli  Valves 

The  complete  line  of  Watrous  flush 
valves  is  described  in  52-page  Catalog 
No.  459,  available  from  The  Imperial 
Brass  Mfg.  Co.,  Chicago,  Ill.  In  addi¬ 
tion,  there  are  73  roughing-in  illustra¬ 
tions  with  accompanying  technical 
data  that  will  simplify  selection  of  the 
proper  flush  valve. 

Circle  Iteni  IS  on  Inquiry  Card 


Seamless  Welding  Fittiegs 

A  12-page  booklet,  FB-78,  offered 
by  Tubular  Products  Div.,  The  Bab¬ 
cock  &  Wilcox  Co.,  Beaver  Falls,  Pa., 
is  a  g^ide  to  material  selection  of  car¬ 
bon,  alloy  and  stainless  steel  welding 
fittings  and  flanges.  It  covers  speci¬ 
fications  and  analyses,  and  arc  weld¬ 
ing  procedures. 

Circle  Item  14  on  Inquiry  Card 


Safe  Chimney  Consfruction 

Standard  recommendations  for  safe 
chimney  construction,  complete  with 
drawings  and  ASTM  specifications, 
are  contained  in  a  revised  6-page  bul¬ 
letin  offered  by  Clay  Flue  Lining  In¬ 
stitute,  Akron,  Ohio.  It  gives  advan¬ 
tages,  explains  how  clay  flue  lining 
makes  homes  and  buildings  fire-safe. 

Circle  Item  22  on  Inquiry  Card 


Air  Filters  and  Humidifiers 

The  company’s  lines  of  air  filters 
and  humidifiers  are  described  in  a 
catalog  which  is  available  from  Re¬ 
search  Products  Corp.,  Madison,  Wis. 
Products  include  residential  and  in¬ 
dustrial  humidifiers,  air  filters,  and 
grease  filters.  Interspersed  with 
product  information  are  design  data. 

CircU  Item  17  on  Inquiry  Card 


Temperature  Controls 

An  8-page  condensed  catalog  of 
temperature  controls  and  allied  equip¬ 
ment  for  industrial  heating  and  re¬ 
frigeration  is  issued  by  The  Partlow 
Corp.,  New  Hartford,  N.  Y.  Catalog 
lists  recording,  indicating,  and  non¬ 
indicating  controls ;  thermometers ; 
and  bulb  installation  accessories. 

Circle  Item  23  on  Inquiry  Card 


Continuous  Discharge  Drainers 

Operation  and  applications  of  con¬ 
tinuous  discharge  drainers  are  dis¬ 
cussed  in  Publication  5201-A,  pub¬ 
lished  by  Cochrane  Corp.,  Philadel¬ 
phia,  Pa.  Drainers  described  are  of 
ball-fioat-actuated  rotary  valve  de¬ 
sign  and  are  recommended  for  steam, 
compressed  air  and  gas  service. 

Circle  Item  18  on  Inquiry  Card 


Integrally-Traced  Piping 

Two  publications,  available  from 
Aluminum  Company  of  America, 
Pittsburgh,  Pa.,  cover  Unitrace,  the 
company’s  integrally-traced  aluminum 
piping.  An  8-page  booklet,  illustrat^, 
describes  fittings  designed  to  simplify 
Unitrace  applications.  A  25-page  re¬ 
port  gives  design,  installation  data. 

Circle  Item  24  on  Inquiry  Card 
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Dust  Ceutrol 

New  data  on  dust  control  with  the 
company’s  cyclone  separators  are 
available  from  Torit  Manufacturing 
Co.,  St.  Paul,  Minn.  Literature  shows 
how  one  or  a  combination  of  cyclone 
separators  can  provide  effective  dust 
control  throughout  a  wide  range  of 
applications. 

Circle  Item  25  on  Inquiry  Card 


Louvers  oud  Dampers 

Precision  constructed  dampers, 
louvers,  and  shutters  for  general  con¬ 
struction,  heating,  ventilating  and  air 
conditioning  are  illustrated  in  a  cata¬ 
log  available  from  Arrow  Louver  & 
Damper  Corp.,  Brooklyn,  N.  Y.  Items 
include  extruded  aluminum,  steel,  gal¬ 
vanized  or  copper  units. 

Circle  Item  31  on  Inquiry  Card 


Double  Retort  Uederfeed  Stokers 

Catalog  No.  401  gpves  complete 
data  on  the  double  retort  underfeed 
stoker  manufactured  by  Detroit 
Stoker  Co.,  Monroe,  Mich.  This  stoker 
is  built  for  heavy  duty  service  in  the 
intermediate  size  range  for  boilers 
from  20,000  to  34,000  lb  steam  per  hr 
capacity.  Typical  installations  shown. 

Circle  Itom  25  on  Inquiry  Card 


Emargaucy  Showers 

Bulletin  No.  69,  from  Logan  Emerg¬ 
ency  Showers,  Inc.,  Glendale,  Calif., 
illustrates  and  describes  the  original 
multi-spray  emergency  shower  with 
swinging  gate  actuator  for  laboratory, 
plant  or  field  use.  It  includes  indoor, 
outdoor,  frost-proof,  portable  and 
mobile  models  with  optional  eyewash. 

Circle  Item  32  on  Inquiry  Card 


Soap  Dispoaslug  Equipmoat 

Bobrick  Dispensers,  Inc.,  Brooklyn, 
N.  Y.,  announces  a  revised  edition  of 
its  b^klet.  Specification  Data  for 
Soap  Dispensing  Equipment.  Book¬ 
let  is  designed  to  provide  everything 
one  needs  to  know  to  properly  specify 
soap  dispensing  equipment  for  any 
building.  Selector  guide  is  included. 

Circle  Item  27  on  Inquiry  Card 


CorrosloN-Roflstaat  Valves 

Bulletin  No.  11  describes  stainless 
steel  valves,  with  replaceable  Teflon 
discs  or  seats,  manufactured  by  Alloy 
Steel  Products  Co.,  Inc.,  Linden,  N.  J. 
Bulletin  covers  a  complete  line  of 
valves,  and  provides  extensive  data 
and  application  information  in  its  8 
pages. 

Circia  Item  33  on  Inquiry  Card 


■ollar  Plant  Modamisatlen 

J.  0.  Ross  Engineering  Div.,  Mid- 
land-Ross  Corp.,  New  York,  N.  Y., 
offers  a  4-page  reprint  of  a  technical 
article  which  tells  how  one  company 
modified  its  high-pressure  hot-water 
generating  plant  to  enable  it  to  pro¬ 
duce  both  steam  and  high-pressure 
hot  water. 

Circle  Item  28  on  Inquiry  Card 


Integral  Horsepower  Motors 

Complete  information  concerning 
the  company’s  newly-desigpied,  drip- 
proof,  splash-proof,  weather-proof  in¬ 
tegral  horsepower  electric  motors  is 
contained  in  Brochure  No.  SB-186, 
available  from  Marathon  Electric 
Manufacturing  Corp.,  Wausau,  Wis. 
Data  include  ratings,  dimensions. 

Circle  Item  34  on  Inquiry  Card 


Large  Volume  Vlfater  Heaters 

How  to  design,  specify,  and  buy 
water  heater  and  storage  systems  is 
covered  in  the  24  pages  of  Catalog  No. 
CH-650,  published  by  The  Cleveland 
Heater  Co.,  Cleveland,  Ohio.  This 
booklet  also  provides  complete  speci¬ 
fications  on  the  Rex  line  of  large  vol¬ 
ume  water  heating  equipment. 

Circle  Itom  29  on  Inquiry  Card 


•wab** 


Couplings  for  Industrial  Piping 

Use  of  the  manufacturer’s  coupl¬ 
ings,  fittings  and  other  piping  prod¬ 
ucts  for  industrial  piping  is  described 
in  an  8-page  catalog.  Form  No.  259, 
published  by  Dresser  Manufacturing 
Div.,  Dresser  Industries,  Inc.,  Brad¬ 
ford,  Pa.  It  contains  product  in¬ 
formation,  installation  instructions. 

Circle  Itom  35  on  Inquiry  Card 


Insulation  Applications 

Plastic  Sales,  The  Dow  Chemical  Co., 
Midland,  Mich.,  offers  four  reports: 
Bulletin  157-43  on  Scorbord,  for  per¬ 
imeter  insulation;  Bulletin  157-49  on 
Styrofoam,  as  an  insulation-plaster 
base;  Bulletin  167-51  on  pipe  and  ves¬ 
sel  covering;  Bulletin  157-50  on  low 
temperature  space  insulation. 

Circle  Itom  30  on  Inquiry  Card 


Fiberglass  Duet  Fans 

A  new  line  of  fiberglass  belt-drive 
duct  fans,  said  to  offer  exceptional 
resistance  to  most  corrosive  elements 
common  to  industrial  plants,  is  de¬ 
scribed  in  Bulletin  A-116,  published  by 
Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio.  Performance  data  are  included 
in  2-page  bulletin. 

Circle  Item  36  on  Inquiry  Card 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  a^ut  new 
equipment  and  materials  described  in  this  department. 

High-Capacity  Cooiing  Towers 

A  new  type  of  large-capacity  cooling  tower  was  intro¬ 
duced  by  Carrier  Corp.,  Syracuse,  N.  Y.,  at  the  Engineer¬ 
ing  Progress  Exposition.  The  towers  are  smaller  and 
weigh  far  less  than  conventional  models  of  similar  ca¬ 
pacity,  according  to  a  company  spokesman.  Flat,  almost 
totally  enclosed  sides,  instead  of  the  customary  louvers, 
permit  blending  the  tower  with  the  building  exterior  or 
using  it  for  advertising  purposes. 


The  new  “fill”  material,  used  in  an  18-inch-thick  layer 
inside  the  tower,  allows  water  to  evaporate,  thus  carry¬ 
ing  away  heat  more  effectively  than  the  “egg  crate”  grid 
construction  now  commonly  employed,  and  takes  only 
one-fourth  the  space,  according  to  the  company.  The 
“fill”  is  made  of  pressed  wood  fibers  in  a  porous  honey¬ 
comb  pattern  impregnated  with  phenolic  resins.  Years 
of  testing  has  shown  it  resistant  to  aging,  chemical  de¬ 
terioration,  and  deposit  of  scale  from  the  water. 

Tower  is  produced  in  nine  sizes  between  170  and  500 
tons  cooling  capacity.  Larger  tonnages  can  be  handled 
by  multi-cell  arrangements. 

More  information?  Circle  Item  37,  postcard,  last  page. 


Conditioner  Line  Expanded 


Design,  performance,  and  service-feature  changes  to  its 
line  of  central  station  air  conditioning  equipment  for 


single-zone  applications  are  announced  by  Drayer  Han¬ 
son,  Div.  of  National-U.  S.  Radiator  Corp.,  Los  Angeles, 
Calif. 

The  line  now  includes  thirty  models,  of  both  vertical 
and  horizontal  types.  Each  type  now  is  available  in 
capacities  of  500  through  35,000  cfm.  The  number  of 
models  b  expanded  to  a  total  of  15  each.  A  new  construc¬ 
tion  permits  full  access  from  any  exposed  side  of  the 
unit,  with  extra-large  access  door  provided. 

The  company  is  internally  mounting  both  motor  and 
drive  within  the  fan  section.  The  drain  pan,  2  inches 
deep,  and  connections  have  been  placed  at  both  ends  of 
the  unit.  Two  permanently  lubricated  self-aligning  bear¬ 
ings  per  shaft  are  used  to  alleviate  any  possibility  of  mis¬ 
alignment.  Fans  are  forward  curve.  DIDW,  cast  iron 
center-hub  type. 

Coincidental  with  the  redesigning,  the  company  will 
make  available  to  qualified  inquirers,  a  set  of  new  fan- 
performance  curves.  This  set  of  charts  will  allow  the  user 
to  determine  instantly  from  a  single  point  the  motor  horse¬ 
power,  cfm,  system  characteristic,  static  pressure  and  out¬ 
let  velocity.  The  time-saver  tables  will  also  allow  for 
accurate  performance  predictions  for  multi-sp)eed  opera¬ 
tion,  and  will  provide  a  simplified  method  of  establishing 
corrected  fan  rpm  in  a  given  installation. 

More  information?  Circle  Item  38,  postcard,  last  page. 


Fiberglass  Duct  Fans 

A  line  of  all-fiberglass  belt-drive  duct  fans  which,  the 
company  says,  in  many  applications  offer  resistance  to 
corrosion  equal  to  or  exceeding  that  of  all-stainless  steel 
or  all-monel  units  at  substantially  lower  cost,  has  been 
introduced  by  the  Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio. 


Prop)eller,  duct  section,  drive  housing  and  bearing  cover 
on  these  new  fans  are  fiberglass;  drive  shaft  and  hardware 
are  made  of  stainless  steel. 

In  design  and  p>erformance,  the  new  line  is  identical  to 
the  company’s  standard  belt-drive  duct  fans  and  offers 
the  same  features,  including  variable  pitch  drives  which 
allow  quick,  easy  adjustment  of  fan  speed,  fan  noise  and 
air  delivery.  Fans  are  in  20,  24  and  28-inch  dia. 

More  information?  Circle  Item  39,  postcard,  last  page. 


100 


AUGUST,  H51  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


News  of  Equipment  and  Materials 


Forced-Draft  Package  Boilers 

A  new  line  of  Kewanee  Square  Heat  packaged  com¬ 
mercial  and  industrial  boilers,  which  features  forced- 
draft  firing,  is  available  from  American-Standard  Indus¬ 
trial  Division,  Detroit,  Mich. 

Designated  Type  RF  units,  the  packages  cover  a  range 
of  SBI  net  ratings  (steam)  from  1010  to  5620  sq  ft,  and 
water  from  243  to  1350  Mbh.  The  forced-draft  burner 


fires  natural,  mixed  or  LP  gas.  No.  1  or  No.  2  fuel  oil, 
or  combination  gas  and  oil.  The  burner  and  all  controls 
are  installed  and  wired  at  the  factory. 

The  package  is  a  completely  assembled  unit;  only  serv¬ 
ice  connections  are  required  to  complete  the  installation. 

One  important  feature  of  the  units  is  a  front-mounted 
control  panel  that  provides  a  selector  switch  for  instant 
fuel  change-over  on  combination  units.  In  addition  to 
conventional  safety  controls,  an  air-flow  safety  switch 
delays  firing  until  the  forced  draft  blower  is  operating  at 
correct  speed. 

More  information?  Circle  Item  40,  postcard,  last  page. 


Solar  Heating  for  Pools 

Year-Round  Comfort,  Inc.,  Studio  City,  Calif.,  an¬ 
nounces  what  is  described  as  a  sensible  approach  to 
solar  heating  the  swimming  pool.  Asserting  that  it  is 
not  economically  feasible  to  design  a  large  solar  collec¬ 
tion  panel  which  will  follow  the  sun  to  gain  maximum 
efficiency,  the  company  has  taken  the  approach  of  pro¬ 
ducing  cheaper,  smaller,  separate  panels  that  can  be 
joined  together,  so  that  the  total  panel  area  may  be 
made  any  desired  size. 


These  paneb  are  made  complete  with  housing,  insula¬ 
tion,  Revere  copper  tube-in-strip  collector  panel,  and 


DuPont  Mylar  cover.  Each  panel  is  16  inches  wide  and 
10  ft  long,  providing  12^/4  sq  ft  of  area.  Panels  can  be 
joined  together  with  simple  tools,  and  can  be  installed 
on  a  roof,  as  illustrated,  or  a  fence. 

The  most  economical  installation  takes  water  directly 
from  the  pool  filter  pump,  and  uses  this  with  a  by-pass 
to  force  part  of  the  water  up  through  the  collector  when 
heat  is  desired.  These  panels  are  designed  with  a  low 
pressure  drop,  and  when  a  minimum  amount  of  supply 
and  return  piping  to  the  panel  is  used,  it  will  not  require 
increasing  the  filter  pump  size. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Relief  Valves  Meet  New  Standards 

Watts  Regulator  Co.,  Lawrence,  Mass.,  announces  two 
valves  conforming  to  the  new  1959  FHA  Minimum  Prop¬ 
erty  Standards.  They  are  No.  40XL,  ASME,  AGA-list^ 
self-closing  temperature  and  pressure  relief  valve  (at  left 
in  photo),  and  No.  4XL,  AGA-listed  self-closing  tempera¬ 


ture  and  pressure  relief  valve,  shown  at  right.  Both  have 
been  tested  and  rated  in  compliance  with  the  new  ASA 
Z21.22-1958. 

The  company  offers  a  packaged  kit  containing  bro¬ 
chures  on  these  valves  and  information  dealing  with  the 
new  FHA  requirements. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Industrial  Air  Processing  Units 

To  fulfill  the  need  in  many  industrial  processes  for 
air  at  temperatures  below  40  deg  F  and  humidities  below 
40%,  Rempe  Co.,  Chicago,  Ill.,  has  announced  a  line  of 
air  units  available  in  capacities  from  2  tons  upwards  and 
suitable  for  producing  air  temperatures  of  38  to  300  deg 
and  all  combinations  of  humidity  requirements. 

These  air  units  include  the  direct  expansion  coil,  re¬ 
heat  coib  where  necessary,  blower,  filters,  and  blower  mo¬ 
tors.  Coils  are  normally  supplied  with  copper  tube  for 
the  Freon  refrigerants  and  chilled  water.  Steel  galvanized 
coils  can  be  furnished  for  use  with  ammonia.  For  spe¬ 
cial  applications,  the  coils  can  be  furnished  in  stainless 
steel. 

Each  unit  is  designed  and  built  for  the  particular  appli¬ 
cation.  The  company  invites  the  opportunity  to  discuss 
any  air  handling  system  which  presents  a  problem. 

More  information?  Circle  Item  43,  postcard,  last  page. 
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Gas-Fired  Unit  Heaters 

Gas-fired  unit  heaters  with  slow-speed  centrifugal 
blowers  are  available  from  Sturtevant  Div.,  Westinghouse 
Electric  Corp.,  Boston, 

Mass.,  in  two  types — free 
delivery  units  with  ad¬ 
justable  louvres  (Type 
FD),  at  bottom  in  photo, 
for  effective  air  distribu¬ 
tion  in  the  proximity  of 
the  unit,  and  ductwork 
units  (Type  DW),  at  top, 
for  distribution  to  remote 
areas. 

The  centrifugal-blower 
units  have  teen  designed 
for  heating  applications 
where  large  volumes  of 
air  must  be  moved  quietly,  such  as  in  schools,  libraries, 
churches  and  offices. 

Eight  models  allow  a  choice  of  output  ratings  from 
40,(XX)  to  2(X),(XX)  Btu  per  hr. 

More  information?  Circle  Item  44,  postcard,  last  page. 


Enclosed  Gear  Drives 

Enclosed  gear  drives  to  meet  the  majority  of  applica¬ 
tion  requirements  for  speed  reduction  units  125  hp  and 
smaller,  with  output  speeds  ranging  from  780  to  1.2  rpm 
at  1750  rpm  input  speed,  are  announced  by  Wagner  Elec¬ 
tric  Corp.,  St.  Louis,  Mo.  Drives  are  rated  in  accordance 
with  all  applicable  standards  of  the  American  Gear 
Manufacturers  Association. 

Duti-Rated  helical  gears,  heat-treated  after  cutting  by 
a  special  process  to  obtain  maximum  hardness,  give  high 


capacity,  great  shock  resistance  and  extra  wear  life,  the 
company  states.  Unit-type  housings  of  corrosion-re¬ 
sistant  cast  iron  have  the  output  shaft  endplate  and  the 
mounting  feet  or  flange  cast  as  integral  parts  for  strength 
and  rigidity.  Extra  capacity  bearings  give  high  over¬ 
hung  load  ratings.  Splined  assembly  of  the  drive  pinion 
to  the  input  shaft  assures  accurate  alignment. 

Foot-mounted,  flange-mounted  and  extended  flange 
straight-line  units  are  available  as  integral-type  gear- 
motors,  with  the  motor  and  speed  reducer  forming  an 
int^ral  assembly;  as  all-motor  gearmotors,  with  a 


standard  motor  coupled  to  the  input  shaft  of  the  speed 
reducer;  and  as  separate  speed  reducer  units.  The  latter 
can  also  be  furnished  for  right-angle  drive. 

Space-saving,  shaft-mounted  reducers,  for  mounting 
directly  on  the  shaft  for  the  driven  equipment,  are  also 
available  in  ratings  through  40  horsepower. 

More  information?  Circle  Item  45,  postcard,  last  page. 


Forty-Ampere  Time  Switch 


A  40-amp,  tungsten-rated  time  switch.  Series  4000, 
for  all  lighting  applica¬ 
tions  from  incandescent 
to  neon  and  for  use  with 
pumps,  blowers,  motors, 
heating  and  air-condi¬ 
tioning,  plus  many  other 
industrial  and  central 
station  uses,  is  an¬ 
nounced  by  Paragon 
Electric  Co.,  Two  Riv¬ 
ers,  Wis. 

Significant  develop¬ 
ment  of  this  switch,  the 
company  states,  is  its 
40-amp  tungsten  rating 
which  provides  the  high¬ 
est  capacity  available  in 
general  purpose  low-cost 
time  switches.  The  40- 
amp  rating  is  said  to 
eliminate  all  troubles 
caused  by  “contact  welding”  and  introduces  a  new  con¬ 
cept  in  switching  mechanism  with  free-floating  make-and- 
break  contacts. 

A  quick-set  dial  uses  easy-add  trippers,  and  is  cali¬ 
brated  in  15-min  sections  and  subdivided  into  6-hr  quad¬ 
rants,  morning,  afternoon,  evening,  and  night.  For  skip- 
a-day  applications,  an  omitter  device  is  available  in  all 
switch  arrangements. 

More  information?  Circle  Item  46,  postcard,  last  page. 


Electric  Heating  Equipment 

A  line  of  electric  heating  products  for  residential  and 
commercial  use  is  announced  by  The  Emerson  Electric 
Mfg.  Co.,  St.  Louis,  Mo. 

Featured  is  a  packaged  heat  pump,  the  Northwind 
Reversible,  in  two  sizes  for  in-the-wall  or  window  mount¬ 
ing.  One-horsepower  unit  provides  10,000  Btu  of  heat 
at  zero  deg  F  to  1.8,3(X)  Btu  at  45  deg,  and  11,(XX)  Btu 
of  cooling.  The  2-hp  unit  provides  10,000  Btu  of  heat 
at  zero  deg  to  17,100  Btu  at  45  deg,  and  17,000  Btu  of 
cooling.  Auxiliary  resistance  heaters  maintain  heating 
capacity  at  low  outside  temperatures. 

Other  products  include  the  Emerson-Pryne  lines  of 
automatic  electric  wall  insert  heaters;  radiant  heat  cable; 
baseboard  electric  heaters;  and  infra-red,  radiant  and 
conventional  el^tric  heaters  for  ceiling  mounting. 

More  information?.  .Circle  Item  47,  postcard,  last  page. 
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Space-Saving  Stainless  Piscina 

Model  B-24062  piscina  is  added  to  its  line  of  equip¬ 
ment  for  religious  buildings  by  Just  Mfg.  Co.,  Franklin 
Park,  Ill.  The  company  is  a  manufacturer  of  stainless 
steel  equipment,  and  its  line  includes  sacrarium  sinks, 


drinking  fountains,  holy  water  fonts,  and  custom  stain¬ 
less  cabinetry. 

The  piscina  is  fabricated  of  18-8  stainless  steel  and 
was  designed  for  installation  where  space  is  an  important 
factor,  being  only  23  inches  long.  The  unit  is  designed 
to  be  wall  hung. 

More  information?  Circle  Item  48,  postcard,  last  page. 

Packaged  Blast  Burner 

Incino-Flame  is  a  packaged  fan-type  gas  burner,  com¬ 
pletely  piped  and  wired  and  ready  to  install  by  Bryant 
Industrial  Products  Corp.,  Cleveland,  Ohio.  The  unit  is 
used  on  incinerators,  ovens,  air  heaters,  furnaces  and  for 


Burner  is  available  in  two  capacity  ranges,  each  pro¬ 
viding  a  minimum  of  50,000  and  maximums  of  450,000 
or  600,000  Btu  per  hr.  Units  are  available  for  all  types 
of  commercial  fuel  gases,  including  liquefied  petroleum. 
An  adjustable  orifice  controls  heat  output.  Fan  motors 
are  11.5v,  60  cycle.  All  units  have  pilot  and  pressure 
regulators.  Four  optional  mountings  are  offered:  pedestal 
and  base,  refractory  block  and  holder,  straight  ring¬ 
mounting  flange,  or  10°  ring-mounting  flange. 

More  information?  Circle  Item  49,  postcard,  last  page. 

Pressure-Vacuum  Control 

United  Electric  Controls  Co.,  Watertown,  Mass.,  offers 
two  pressure-vacuum  controls,  designated  Type  J27  (un¬ 
calibrated)  and  Type  H27  (calibrated).  These  controls, 
the  company  states,  were  developed  to  meet  the  demand 
for  a  low  cost,  highly  sensitive  (switch  differential  of 
%  ±:  1  inch  of  water,  and  up)  instrument. 

Several  models  are  available  within  range  limits  of  30 
inches  of  mercury  vacuum  and  15  psi.  The  control  may 
be  calibrated  (knob  and  dial)  or  uncalibrated,  and  may 
incorporate  stainless  steel  or  beryllium  bellows.  The  en¬ 
closure  is  die  cast  aluminum  with  black  wrinkle  finish. 
Approximate  weight  is  2  lb. 

Many  types  of  switches  are  available  including  nor¬ 
mally  open,  normally  closed,  or  double  throw  with  no 
neutral  position,  and  are  rated  3  amp,  115/230  volts  a-c. 
All  switches  are  single  pole  and  suitable  for  ambient  tem¬ 
peratures  up  to  180  deg  F. 

More  information?  Circle  Item  50,  postcard,  last  page. 


miscellaneous  heating  applications.  Its  nozzle-mix  burner 
does  not  require  a  refractory  combustion  tunnel  and  its 
blast  pilot  will  not  blow  out,  the  company  states. 


Simulated  Wood  Baseboard  Cover 

Edwards  Engineering  Corp.,  Pompton  Plains,  N.  J., 
announces  a  simulated  wood-grain  baseboard  cover, 
called  Acousti-Cover,  for  use  in  wood-panelled  living 
rooms,  dens  and  recreation  rooms.  Covers  are  also 
available  in  copper-tone,  chrome  and  flat  white. 


Unit  employs  simple,  foolproof,  field-tested,  approved 
controls,  said  to  assure  low  maintenance.  Both  fan  and 
motor  are  larger  than  usual,  yet  the  unit  is  competitively 
priced. 

Three  control  options  are  offered:  manual,  semi-auto¬ 
matic,  and  fully  automatic.  Manual  and  thermoelectric 
control  (semi-automatic)  models  utilize  flash-tube  ignitor 
and  constant-burning  pilots  whose  hot-wire  coils  will  not 
burn  out.  Automatic-control  units  have  electronic  flame 
safety  and  include  spark  ignition  of  cycling  pilots.  The 
pilot  burner  for  all  models  is  stabilized  for  either  high 
or  low-draft  conditions.  Though  no  baflBes  or  air  shields 
are  used,  the  pilot  flame  will  not  blow  out. 


Covers  are  offered  in  factory-cut,  unbroken  lengths 
from  2  to  20  ft  for  wall-to-wall  installation.  This  elimi¬ 
nates  the  need  for  unsightly  mid-room  splicing,  and  aids 
rapid  installation. 

Baseboard  elements  come  in  and  ^-inch  nominal 
tube  sizes,  plus  high-capacity  units,  in  a  variety  of  indus¬ 
try-approved  ratings. 

More  information?  Circle  Item  51,  postcard,  last  page. 
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Mass  Exhaust  Roof  Ventilator 

A  new  type  of  mass  exhaust  roof  ventilator  is  an¬ 
nounced  by  Western  Engineering  &  Mfg.  G).,  Venice, 
Calif.  Designed  especially  for  heavy  Industrial  applica¬ 
tions  requiring  the  removal  of  vast  quantities  of  gases, 
smoke,  fumes,  and  contaminated  air,  this  ventilator 
exhausts  by  the  convection  current  principle,  quietly  and 
efficiently,  without  the  high  cost  of  electrical  installation, 
operating  or  maintenance  expense,  according  to  the 
manufacturer. 

Named  the  Western  Thermoflow,  standard  units  are 
7V^  ft  wide  and  10  ft  long,  with  3  operating  cells  each, 
and  the  units  may  be  installed  singly  or  in  multiples. 
Each  unit  provides  over  33  sq  ft  of  opening.  It  is  com¬ 
pletely  weather-tight  and  rises  only  21^^  inches  above 
the  curb.  Dampers,  operating  on  nylon  bearings,  are 
optionally  manual  or  motor  operated.  Fusible  links  will 
automatically  open  the  dampers  for  fire  and  smoke 
emergency  relief. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Protects  Compressor  Motors 

Protection  for  motors  of  centrifugal  refigeration  com¬ 
pressors  from  overload  on  start-up  is  provided  bv  Model 
V-26  load  limiting  relay  available  from  Johnson  Service 
Co.,  Milwaukee.  Wis.  It  is  designed  for  pneumatic  con¬ 
trol  systems  and  may  be  used  with  all  makes  of  com¬ 
pressors.  the  company  states. 

Relay  is  a  limit  device  which  is  connected  in  the  con¬ 
trol  line  to  the  suction  damper  operator.  It  limits  the 
output  capacity  of  the  compressor  to  the  full  load  motor 


ampere  rating.  Most  centrifugal  compressors,  the  com¬ 
pany  explains,  have  a  tendency  to  deliver  more  than  100% 
of  their  rated  capacity  after  overnight  or  prolonged  shut¬ 
down  or  under  certain  conditions  when  the  cooling  load 
on  the  building  is  greater  than  the  refrigeration  capacity. 
It  is  during  these  times  of  overload  risk  that  serious  dam¬ 
age  to  the  motor  is  prevented  through  use  of  a  load 
limiting  relay. 

This  relay  can  be  adjusted  for  any  current  value  be¬ 
tween  3  and  7  amperes.  Since  it  is  used  with  motors 
having  many  times  this  ampere  rating,  a  current  trans¬ 


former  is  used  to  provide  a  current  within  these  limits. 
With  the  proper  transformer,  the  load  limiting  relay  can 
be  used  to  control  compressor  motors  of  any  size. 

The  device  consists  of  an  electrical  element,  plus  one 
of  the  company’s  standard  pneumatic,  direct-acting,  pro¬ 
portional  action  relay,  and  a  feedback  element.  The  latter 
assures  maximum  stability  and  performance.  Unit  may 
also  be  applied  to  fans,  pumps,  and  electric  heating 
s)  stems. 

More  information?  Circle  Item  53,  postcard,  last  page. 


Digital  Transducers 

Series  400  digital  transducers,  a  product  of  American 
Meter  Co.,  Inc.,  Garland.  Tex.,  measure  air  conditioning 
and  heating  power  plant  variables  and  provide  a  digital 
encoding  for  remote 
reading  of  flow,  liquid 
level,  pressure  or  tem¬ 
perature.  They  employ 
the  company’s  com¬ 
pletely  mechanical 
force  amplifier,  actu¬ 
ated  directly  by  stand¬ 
ard  measuring  ele¬ 
ments,  to  position  the 
shaft  of  a  precision  en¬ 
coder  (analog  to  digi¬ 
tal  converter). 

Use  of  the  force  am¬ 
plifier  eliminates  the 
need  for  electronic  servos,  vacuum  tubes,  magnetic  ampli¬ 
fiers  or  electronic  components,  with  resultant  reduction 
in  initial  cost,  lower  maintenance  cost,  and  an  increase 
in  reliability,  the  companv  states. 

Units  are  available  in  vacuum  and  pressure  ranges  to 
10,000  psi,  temperature  ranges  to  600  deg  F,  and  in  mer¬ 
cury  or  bellows  type  manometers  for  liquid  level  or  flow 
applications.  The  transducers  are  conservatively  rated 
with  an  accuracy  of  zh  1.0%  of  span.  Reproducibility  is 
better  than  ±0.5%  of  span.  Both  linear  and  square  root 
encoders  are  available.  The  transducers  are  housed  in 
standard,  all-weather  meter  cases. 

More  informafion?  Circle  Item  54,  postcard,  last  page. 


Adds  12-Inch  Pipe  to  PVC  Lines 

Joseph  T.  Ryerson  &  Son,  Inc.,  Chicago,  Ill.,  announces 
the  addition  of  12-inch  diameter  Schedule  40  and  Sched¬ 
ule  80  to  its  line  of  Ryertex-Omicron  PVC  rigid,  unplasti¬ 
cized  plastic  pipe.  A  complete  line  of  fabricated  plastic 
fittings  is  available  for  the  12-mch  size. 

The  12-inch  pipe  is  also  furnished  in  thin  wall  or 
Schedule  A,  it  was  reported.  This  is  seen  being  of  par¬ 
ticular  interest  to  the  sheet  metal  fabricating  trade  for 
round  duct  work  in  applications  in  which  other  materials 
do  not  provide  the  degree  of  acid  fume  and  corrosion 
resistance  required. 

More  information?  Circle  Item  55,  postcard,  last  page. 
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Continuous  Convector 

A  new-style  continuous  convector,  combining  the  high 
heat  capacity  characteristics  of  convector  design  with  the 
advantages  of  finned  tube  radiation,  is  announced  by 
Modine  Manufacturing  Co.,  Racine,  Wis.  Known  as  the 
Perma-Trim  wall-to-wall  convector,  this  product  meets 
the  requirement  for  a  continuous  curtain  of  heated  air 
to  blanket  large  window  areas. 


Utilizing  two  or  three  1-inch  OD  tubes  (depending  on 
depth  of  heating  element),  convector  eliminates  the  need 
for  stacking  heating  elements  within  an  enclosure  to  meet 
high  capacity  rquirements.  As  a  result,  savings  in  piping 
substantially  reduce  installation  costs. 

Convector  is  available  in  sloping  top  outlet  and  face 
outlet  types.  A  full  line  of  accessories  are  offered,  such  as 
end  caps,  extension  sleeve,  and  inside  and  outside  corners. 
More  information?  Circle  Item  56,  postcard,  last  page. 


Redesigned  Trap  Line 

Dunham-Bush,  Inc.,  West  Hartford,  Conn.,  announces 
redesigned  float  and  thermostatic  traps,  and  closed  float 
traps.  All  working  parts  of  the  assemblies  in  both  types 
can  be  removed,  inspected  and  repaired  without  disturb¬ 
ing  piping  connections. 

Low  pressure  F&T  traps  Nos.  30  and  40  are  applicable 
to  all  types  of  low  pressure  or  sub-atmospheric  steam 


heating  systems  and  steam  process  equipment.  They  are 
used  for  pressures  up  to  15  psi.  Number  40  medium 
and  high  pressure  F&T  traps,  for  operating  pressures 
up  to  30,  75,  and  125  psi,  are  applicable  to  all  types  of 
medium  and  high  pressure  steam  heating  systems  and 
steam  process  equipment.  F&T  traps  Nos.  D30  and 
D40,  for  operating  pressures  from  25  inches  Hg  vacuum 
to  15  psi,  are  applicable  to  the  company’s  Vari-Vac  steam 
heating  systems. 


Closed  float  (drip)  traps  Nos.  31  and  41,  for  operat¬ 
ing  pressures  up  to  15  psi,  are  applicable  to  all  types  of 
low  pressure  or  sub-atmospheric  steam  heating  systems. 
For  all  types  of  medium  and  high  pressure  heating 
systems,  closed  float  trap  No.  41  is  redesigned  for 
operating  pressures  up  to  .30,  75,  and  125  psi. 

More  information?  Circle  Item  57,  postcard,  last  page. 


Commercial  Water  Conditioner 


A  line  of  commercial  and  light  industrial  water  con¬ 
ditioning  units,  said  to  provide  completely  automatic, 
soft-conditioned  water  for  the  same  price  as  manual 
units,  is  announced  by  Water  Refining  Co.,  Middletown, 
Ohio. 

The  full  line  of  Miracle  conditioners  includes  capacities 
ranging  from  30  to  180  gpm  based  on  40  psi.  Units  can 


produce  10,800  gph  of  uninterrupted,  completely  refined, 
and  softened  water.  Rust,  iron  and  turbidity  are  removed 
as  well  as  hardness. 

Conditioners  can  be  easily  and  inexpensively  installed 
by  one  man  in  one  day,  the  manufacturer  states.  A 
conditioner  can  be  installed  as  a  close-coupled,  compact, 
unit-in-one,  requiring  only  10  sq  ft  of  floor  space,  or 
remotely,  as  location  and  user’s  needs  dictate. 

More  information?  Circle  Item  58,  postcard,  last  page. 


Changes  Round  Recording  Charts 

Availability  of  a  device  for  automatically  changing  cir¬ 
cular  recording  charts  is  announced  by  Maeder-Squier 
Co.,  Dallas,  Tex.  Called  the  Automatic  Meterman,  the 
method  affords  the  utilization  of  as  many  as  forty  circular 
charts  in  a  single  recorder;  disengages  the  charts,  one  by 
one,  at  virtually  any  desiied  time/date  frequency;  and 
drops  them  by  gravity  into  a  self-contained  storage  box. 

The  changer  uses  only  a  minute  portion  of  available 
clock  power.  Any  number  of  field  or  plant  recorders  can 
be  serviced  without  manual  attention,  at  the  identical 
moment,  thus  making  it  possible  to  correlate  the  charts 
with  master  meter  charts  without  multiple  computations, 
the  company  states.  The  equipment  is  designed  for  use 
on  all  standard  recorders  using  circular  charts  of  any 
diameter  or  thickness. 

More  information?  Circle  Item  59,  postcard,  last  page. 
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OfF-Center  Lovatory 

A  lavatory  announced  by  American  Standard  Plumbing 
&  Heating  Division,  New  York,  N.  Y.,  features  off-center 
styling  said  to  offer  attractive  advantages  for  commercial 
as  well  as  residential  installations.  The  bowl,  called  the 
New  Lucerne,  has  a  left  edge  curving  inward,  providing  a 
wide  flat  surface  large  enough  to  hold  toiletries  and  glass¬ 


ware.  The  front  and  right  rims  of  the  fixture  slope  down¬ 
ward  so  that  water  will  drain  into  the  bowl. 

The  entire  lavatory  is  made  of  vitreous  china.  Its 
handy  vanity  area  combined  with  compact  size  (20  x  18  or 
24  X  20  inches!  gives  maximum  convenience  in  a  small 
area,  the  company  states.  The  fixture  also  has  a  con¬ 
cealed  front  overflow,  anti-spash  rim  and  integral  soap 
dish,  it  is  installed  as  a  wall-hung  unit  with  or  without 
legs  and  towel  bars  and  come  in  white  and  eight  decora¬ 
tor  colors. 

More  information?  Circle  Item  60,  postcard,  last  page. 


Perimeter  Air  Conditioning 

Effective  perimeter  air  conditioning,  like  perimeter 
heating,  is  now  available,  according  to  The  Trane  Co., 
La  Crosse,  Wis.  The  manufacturer’s  Wall-Line  perimeter 
air  conditioning  is  based  on  a  UniTrane  air  conditioning 
unit  with  pre-assembled  ducts  which  circulate  condi¬ 
tioned  air  along  exterior  walls.  Air  conditioning  effec¬ 
tiveness  is  always  the  same  in  the  room  even  if  interior 
partitions  and  walls  are  moved,  because  engineers  can 
design  a  system  on  a  htu/hr/ft  and  cfm/ft  basis  that 
will  be  maintained  for  the  whole  room. 


Air  flow  pattern,  illustrated,  is  as  follows: 

A.  Fans  push  air  through  ducts  which  provide  condi' 
tioned  air  along  complete  exterior  wall; 


B.  UniTrane  air  conditioner  circulates  chilled  or  hot 
water  which  cools  or  heats  air  as  it  passes  over  coils; 

C.  One-half  inch  insulation  resists  heat  or  cool  air  loss 
and  acts  as  a  sound  deadener; 

D.  After  air  has  circulated  in  the  room,  it  returns  to  be 
heated  or  cooled  through  air  intakes; 

E.  When  changing  partition  arrangement,  if  a  partition 
is  placed  over  the  spacer  between  units,  air  would 
recirculate  to  air  conditioner  by  intake  under  shelves. 

Wall-Line  air  conditioning  can  he  used  in  combination 
with  a  separate  duct  supply  of  conditioned  ventilation 
air,  or  as  an  independent  air  conditioning  system. 

More  information?  Circle  Item  61,  postcard,  last  page. 


Electronic  Recorders  and  Controllers 

Electronic  indicating  recorders  and  indicating  record¬ 
ing  controllers,  which  indicate,  record  and/or  control 
any  process  variable  convertible  to  voltage  or  resistance 
change,  have  been  developed 
by  Thermo  Electric  Co., 

Inc.,  Saddle  Brook,  N.  J. 

Applications  include  con¬ 
ductivity,  flow,  humidity, 
pressure,  temperature  meas¬ 
urement,  and  many  others. 

Instrument  accuracy  is 
guaranteed  to  ±;  0.25%  of 
scale  or  5  microvolts,  and  is 
maintained  over  long  periods 
under  adverse  conditions. 

Sensitivity  is  ±  0.125%, 
unaffected  by  line  voltage 
fluctuation,  component  or  amplifier  tube  change.  Either 
potentiometer  or  bridge  ty|)es  are  used  depending  upon 
application.  A  large  number  of  interchangeable  scale 
ranges  is  available  and  can  be  easily  field-installed. 

More  information?  Circle  Item  62,  postcard,  last  page. 


Jacketing  for  Pipes 

Pyro-Kure  is  a  vapor  barrier  with  fire  retardent 
properties  offered  by  American  Sisalkraft  Corp.,  Attle¬ 
boro,  Mass.,  for  use  as  pipe  jacketing  and  duct  insulation 
facing.  The  product  is  composed  of  foil  and  kraft  paper 
bonded  together  with  a  flame-extinguishing  adhesive  to 
make  a  completely  fire-resistant  vapor  barrier. 

When  the  temperature  surrounding  this  material 
reaches  the  combustion  stage,  gases  or  vapors  are  re¬ 
leased  which  tend  to  smother  the  flame.  The  material 
does  not  depend  for  its  fire-resistant  properties  on  cor¬ 
rosive  salts  which  can  leach  out  and  entirely  dissipate 
its  flame-resistance. 

Jacketing  is  also  a  multi-purpose  barrier  material  that 
can  be  used  for  hot  or  cold  piping.  Water  or  weathering 
conditions  are  said  to  have  little  or  no  effect  on  the 
flame-extinguishing  properties  and  the  adhesive  will  not 
melt  or  run.  The  reinforcing  glass  fibers  give  the  barrier 
unusual  strength  to  assure  tear  and  puncture-free  applica¬ 
tions,  the  company  states. 

More  information?  Circle  Item  63,  postcard,  last  page. 
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Vertical  Turbine  Pump 

A  major  innovation  in  vertical  turbine  pumps  has 
been  announced  by  Worthington  Corp.,  Harrison,  N.  J. 

The  Ultra  High  Flow  (UHF)  pump  offers  broader 
coverage  to  the  customer,  who  can  select  a  custom-made 
pump  from  a  standard  group  of  alternates.  It  also  ranks 
approximately  4%  above  previous  efficiency  standards 
maintained  by  the  company.  Of  primary  importance, 
however,  is  the  fact  that  the  pump  maintains  high  effi¬ 
ciencies  over  wider  operating  ranges,  thereby  assuring 
the  customer  of  continual  and  efficient  service  under  any 
variety  of  accidental  conditions.  By  increasing  the  range 
over  which  it  operates  efficiently,  the  pump  also  secures 
for  the  customer  a  reduction  in  power  costs. 

More  information?  Circle  Item  64,  postcard,  last  page. 


Heat  Exchanger  Tube 

A  line  of  welded  steel  tubing  designed  specifically  for 
heat  exchanger  use  has  been  placed  on  the  market  by 
Tubular  Products  Div.,  The  Babcock  &  Wilcox  Co.,  New 
York,  N.  Y. 

Bearing  the  trade  name  Lectrosonic,  the  tubing  has 
been  subjected  to  five  years  of  extensive  field  tests,  and 


has  proved  equal  or  superior  to  seamless  carbon  steel 
heat  exchanger  tubing,  according  to  Division  spokesmen. 
Prices  for  the  new  line  are  said  to  show  savings  ranging 
from  10  to  32%  over  grades  of  seamless  tubing  it  has 
been  designed  to  replace. 

Tubing  production  is  controlled  by  a  unique  quality 
control  system  integrated  with  the  fabrication  process. 
The  system  represents  a  point  of  departure  from  condi¬ 
tions  under  which  conventional  electric  resistance  welded 
steel  tubing  is  produced,  the  company  states. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Anti-Vibration  Material 

An  anti-vibration  material,  called  Vibra-Check  by  its 
manufacturer,  Lowell  Industries,  Inc.,  Boston,  Mass.,  is 
claimed  to  eliminate  90%  of  the  destructive  vibrational 
tremors  and  noise  caused  by  machines.  It  is  suitable  for 
machines  from  100  lb  to  100  tons. 

Material  is  composed  of  a  tough,  elastomeric  vinyl  plas¬ 
tic  reinforced  with  an  industrial  fiber  called  monofilament 


fiber  glass.  It  is  fused  in  layers  under  heat  and  high  pres¬ 
sure.  It  is  durable,  re-usable,  and  impervious  to  shock, 
oil,  grease,  detergent,  and  solvent  cleaners,  the  company 
states. 

It  isolates  vibration  by  a  unique  combination  of  sepa¬ 
rate  layers  fused  into  one  product.  Its  outer  layers  are 
of  a  resiliant  low  density  composition  while  its  central 
core  is  a  high  density  hard  structure.  A  vibrational  wave 
meets  three  different  natural  frequencies,  preventing 
resonance  and  isolating  the  vibration.  It  conforms  to 
rough  and  uneven  floors. 

Simple  to  install,  the  material,  in  pads,  requires  no  bolts 
or  adhesives.  Its  parallel  outer  surfaces  keep  machines 
level,  while  vacuum  suction  cups,  molded  into  these  sur¬ 
faces,  combine  with  the  natural  gripping  action  of  the 
vinyl  to  stop  creep.  According  to  the  manufacturer,  re¬ 
use  of  pads  of  the  material  is  insured  by  its  high  breaking 
strength  of  7500  psi,  insuring  permanence  of  performance 
for  the  life  of  the  machine. 

More  information?  Circle  Item  66,  postcard,  last  page. 


Burner  for  Scotch  Boilers 

An  inverted,  forced  draft,  power  pressure  burner,  for 
application  to  Scotch  Marine  boilers,  is  announced  by 
Ray  Burner  Co.,  San  Francisco,  Calif.  Available  in  oil, 
gas,  and  combination  gas-oil  units,  they  are  fully  auto¬ 
matic  and  rugged,  the  company  states. 

Capacities,  in  appropriate  sizes,  range  from  7  to  30 


gph,  or  gas  capacity  of  1,000,000  to  4,200,000  Btu  per  hr. 

All  incorporate  the  latest  types  of  electronic  safety  and 
operating  controls.  Low-fire  start  on  oil  and  combination 
units  utilizes  the  company  Modufire  system  in  conjunc¬ 
tion  with  variable  flow  nozzles.  This  system  is  standard 
on  larger  sizes  and  optional  at  extra  cost  on  smaller  units. 
Efficient  high-low  fire  operation  is  available  with  the 
addition  of  an  extra  limit  control.  Full  modulation  is 
standard  on  larger  sizes  of  gas  burners  and  optional  on 
smaller  units. 

The  high  speed  forced  draft  fan  furnishes  ail  air 
necessary  for  combustion  against  positive  combustion 
chamber  pressures.  No  stacks  or  induced  draft  fans  are 
necessary. 

More  information?  Circle  Item  67,  postcard,  last  page. 
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Gas-Fired  Commercial  Heater 

A  direct,  gas-fired  commercial  water  heater  line, 
Series  DG,  is  offered  by  Portmar  Water  Heater  Co.,  Inc., 
Brooklyn,  N.Y.  Designed  for  volume  water  heating,  these 
heaters  automatically 
supply  large  quantities 
of  rust-free  hot  water 
for  commercial  and  in¬ 
dustrial  use. 

Galvanized  both  in¬ 
side  and  outside  to 
assure  corrosion-free 
sanitary  water,  each 
heater  is  also  equipped 
with  an  anode  rod  for 
added  protection 
against  corrosion.  The 
units  can  be  connected 
to  a  storage  tank  for 
forced  or  gravity  cir¬ 
culation,  thus  |)ermitting  large  storage  reserves. 

For  high  volume  recovery,  in  large  installations,  two 
or  more  heaters  can  be  hooked  up  in  tandem.  As  a  direct- 
fired  water  heater,  the  units  operate  as  self-contained 
instantaneous  water  heaters.  They  also  o|>erate  as  a 
straight  recovery  heater,  recommended  with  storage  tank 
and  circulating  pump. 

As  a  recovery  booster  heater,  units  supply  both 
180-deg  F  water  for  sterilization  and  140-deg  water  for 
general  use.  Four  sizes  are  available:  135,  187,  235  and 
300  gph  at  100-deg  rise.  Small  and  compact,  they  are 
completely  packaged,  ready  for  immediate  installation. 
More  information?  Circle  Item  68,  postcard,  last  page. 


Constant  Support  Pipe  Hangers 

Fee  &  Mason  Manufacturing  Co.,  Inc.,  Manasquan, 
N.  J.,  announces  the  addition  of  Counterpoise  constant 
support  hangers  to  its  lines  of  pipe  suspension  equipment. 

These  hangers  are  designed  to  provide  constant  load¬ 
supporting  capacity  for  piping  systems  subject  to  ex¬ 


pansion  and  contraction  due  to  temperature  changes.  Basi¬ 
cally  spring-actuated  counterbalances,  they  produce  a 
constant  supporting  effect  on  loads  which  travel  in  verti¬ 
cal  directions,  and  are  applicable  to  piping  system  move¬ 
ment  requiring  flexible  support. 


All  main  load-carrying  parts  in  the  new  hangers  are 
located  at  one  end  of  the  structure,  thus  simplifying  the 
design  of  the  loaded  parts  and  permitting  installation  of 
the  hanger  in  congested  locations.  The  over-hanging 
spring  assembly  can  also  be  revolved  at  any  angle  about 
the  load  and  support  rods,  providing  additional  installa¬ 
tion  flexibility. 

The  company  is  offering  the  hangers  in  four  basic  types, 
each  available  in  a  wide  variety  of  sizes:  single  and  double 
suspension  models;  a  vertical  model,  where  space  limita¬ 
tions  make  it  difficult  to  use  hangers  with  the  spring  as¬ 
sembly  in  the  horizontal  position;  and  a  junior  model, 
compactly  designed  and  light  in  weight,  for  auxiliary  and 
intermediate  service  piping. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Area  Traverse  Unit 

Manually  operated  and  remote  controlled  area  traverse 
units  are  offered  by 
United  Sensor  &  Con¬ 
trol  Corp.,  Glaston¬ 
bury,  Conn.  With  these 
units  detailed  velocity, 
pressure,  direction,  and 
temperature  measure¬ 
ments  can  be  obtained 
at  any  point  on  a  given 
cross  section  of  a  flow 
duct  or  other  piece  of 
fluid  flow  machinery, 
the  company  states. 

The  units  can  utilize 
different  types  of  pri- 
m  a  r  y  probes  for 
measuring  total  pres¬ 
sure  alone  or  total  pres¬ 
sure,  static  pressure, 
pitch  angle,  yaw  angle, 
and  total  temperature. 

They  can  be  used  conveniently  to  determine  total  flow  or 
energy  at  a  given  fluid  stream  cross  section  by  integrating 
the  areas  inside  the  contour  lines.  Direct  measurements 
of  efficiency  of  turbines,  blowers,  and  compressors,  can 
be  made.  The  thrust  of  jets  can  be  measured  directly. 
The  drag  of  wind  tunnel  models  can  be  determined  by 
this  method.  Flow  angles  at  the  discharge  of  turbine  or 
compressor  stages  can  also  be  determined  quickly  and 
conveniently. 

The  manual  type  illustrated  uses  a  single  access  hole  at 
the  cross  section,  a  ball  and  socket  pressure  joint,  and  a 
plotting  board  mounted  perpendicular  to  the  flow  direc¬ 
tion  and  parallel  to  the  cross  section  to  be  measured.  The 
sensing  end  of  the  probe  has  the  pressure  or  temjjerature 
sensing  element  and  the  outer  end  is  attached  to  a  posi¬ 
tioning  block  which  can  be  moved  freely  on  the  plotting 
board  and  is  held  in  any  position  by  magnetic  attraction. 
This  block  has  a  protractor  for  measuring  stem  rotation 
and  a  transparent  index  plate  with  a  hole  for  making 
points  with  a  pencil. 

More  information?  Circle  Item  70,  postcard,  last  page. 
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Welds  Aluminum  Pipe 

An  automatic,  pipe  welding  machine,  that  welds  alumi¬ 
num  pipe  faster,  better  and  less  expensively  than  ever 
before  possible,  was  announced  by  Aluminum  Company 
of  America,  Pittsburgh,  Pa, 

Designed  and  developed  by  the  company,  the  welder 
is  said  to  be  the  first  such  machine  capable  of  producing 
sound  welds  with  full  penetration,  without  the  use  of 
back-up  rings.  This  gain  in  welding  technique,  plus  high 
welding  speed  (the  unit  completes  a  pass  on  4-inch  pipe 
in  11  sec)  will  further  narrow  the  price  gap  between 
aluminum  and  steel  pipelines,  the  company  states. 

The  automatic  welder  can  process  all  tubular  products 
with  outside  diameters  of  from  4  to  11  inches.  For 
versatility,  the  head  of  the  new  unit  can  be  positioned 
through  a  wide  range  of  welding  angles.  It  also  can  be 
set  to  oscillate,  automatically  moving  back  and  forth 
across  weld  width  to  insure  complete  filling. 

To  use  the  automatic  welder,  the  operator  first  posi¬ 
tions  pipe,  which  then  is  gripped  firmly  by  mechanically 
operated  clamps.  Final  positioning  and  aligning  also  is 
done  mechanically.  By  touching  a  button  on  the  control 
panel,  the  operator  rotates  the  head  into  position  and 
lowers  the  welding  wire.  Pressing  the  start  button  begins 
the  actual  welding. 

More  information?  Circle  Item  71,  postcard,  last  page. 


Redesigned  Selector  Switch 

An  easy-operating  remote  selector  switch  to  direct  or 
stop  the  flow  of  compressed  air  to  pneumatic  motors  and 
valves  was  announced  by  The  Powers  Regulator  Co., 
Skokie,  Ill.,  maker  of  automatic  temperature  controls. 

The  switch  is  10%  smaller  than  earlier  models,  and  is 
newly  designed  to  match  the  company’s  positioning 
switch  announced  earlier  this  year.  By  replacing  leather 
with  Teflon  plastic  f(*r  the  disc  in  the  switch  body,  friction 


has  been  reduced  and  the  selector  knob  is  easier  to  turn, 
the  company  states.  Air  leakage  is  also  reduced  by  the 
Teflon  disc. 

The  selector  switch  can  be  used  to  divert  the  control 
of  an  air-operated  system  from  one  instrument  to  another, 
to  control  a  system  of  valves,  dampers,  or  pneumatic 
electrical  equipment  with  a  positive  action,  and  to  change 
system  air  supply  pressures. 


For  central  panel  mounting,  the  switch  needs  only 
2%  X  3%  inches  of  space.  Overall  depth  is  31/4  inches. 
The  switch  can  be  either  flush  or  surface  mounted. 

Two,  three,  or  four  port  arrangements  can  be  made  on 
the  same  body.  Eight  standard  dial  styles  and  three  stand¬ 
ard  nomenclature  plates  are  available.  Standard  finish 
is  grey  with  black  letters  protected  by  a  transparent  cover. 
Air  capacity  is  580  cubic  inches  p)er  minute. 

More  information?  Circle  Item  72,  postcard,  last  page. 


Vertical  Water  Heaters 

V-CD  immersion  water  heaters  are  vertical  floor-space 
saving  versions  of  the  controlled  draft  water  heaters, 
manufactured  by 

Sellers  Engineering  — ^ 

These  immersion  fir-  I  I 

ing  heaters  are  said  I 

to  be  simple,  compact  I 

the  company’s  line 

because  of  the  vastly  |B  | 

a  package-type,  large 

ing  a  minimum  of  IP 

floor  space,  the  com¬ 
pany  says.  The  armed  forces  have  specified  them. 

Two  types  are  available:  the  standard  model,  which 
is  direct-fired  and  provided  with  solid  copper  tubes;  and 
the  indirect  model,  equipped  with  a  copper  tube  heat 
exchanger  and  steel  firing  tubes  recommended  for  heat¬ 
ing  zeolite  softened  and  the  more  aggressive  soft  waters. 
More  information?  Circle  Item  73,  postcard,  last  page. 


Plastic-Coated-Hair  Filter 

Development  of  a  permanent,  dry -type,  electrostatic  air 
filter  for  low  velocities  (300-6(X)  fpm)  is  announced  by 
Peden  Equipment  Co.,  Houston,  Tex. 

Known  by  the  trade  name  Filtr-Aire,  and  made  of 
Saran-coated  natural  hair,  these  filters  are  fire  resistant 
and  can  be  readily  cleaned  by  water  washing.  The  con¬ 
trolled  plastic  coatings  also  produce  progressive  filter 
loadings  which  result  in  longer  effective  filtration  with¬ 
out  substantial  reduction  of  air-flow,  the  company  says. 
Since  the  filter  is  a  dry  type,  there  is  no  viscous  substance 
to  gel  on  either  equipment  or  personnel. 

Electrostatic  filters  remove  dust,  smoke,  soot,  bacteria, 
odors,  pollen  and  are  designed  to  cope  effectively  with  lint 
problems.  A  strong,  one-piece  aluminum  frame  with 
expanded  copper-bearing  galvanized  metal  lath  holds  the 
filter  media  firmly  in  place.  A  full  range  of  standard 
sizes  is  manufactured  in  1-,  and  2-inch  thicknesses. 
Also,  any  special  sizes  can  be  fabricated  upon  request. 
More  information?  Circle  Item  74,  postcard,  last  page. 
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Industrial  Spray  Nozzle 

An  extra-wide  angle,  circular-spray  nozzle  for  indus¬ 
trial  applications  is  announced  by  Wm.  Steinen  Mfg. 
Co.,  Newark,  N.  J.  Called  the  Span-Jet  nozzle,  it  was 
developed  for  spraying  or  washing  the  inside  of  tubular 
units. 

Unit  is  made  in  two  styles  to  provide  either  a  180° 


flat,  circular  spray  pattern  or  a  160°  hollow-cone  spray 
pattern.  The  nozzles  are  made  in  capacities  from  .75  to 
10  gpm  at  40  psi  pressure.  The  standard  nozzles  are  made 
with  a  male  connection  to  fit  pipe  sizes  of  Vi,  and 
%  inches  and  are  available  in  brass,  303  stainless  steel 
or  special  materials  as  required. 

Besides  being  useful  for  spraying  or  washing  the  inside 
of  tubular  units,  the  nozzle  has  applications  in  air 
washers,  roof  cooling,  various  chemical  processes  and 
many  other  uses  where  extraordinary  wide-angle  sprays 
are  required. 

More  information?  Circle  Item  75,  postcard,  last  page. 


Schoolroom  Heating  and  Ventilating 

A  new  product  line  of  schoolroom  heating,  ventilating 
and  cooling  systems  is  announced  by  janitrol  Heating  and 
Air  Conditioning  Div.,  Surface  Combustion  Corp.,  Colum¬ 
bus,  Ohio.  The  system  is  a  self-contained,  individual 
room  heating  and  ventilating  system,  and  includes  perime¬ 
ter-type,  draft-free  air  distribution.  Summer  cooling  is 
available  as  an  option.  It  is  reported  that  the  system  in¬ 


stalls  very  economically,  with  up  to  60'/(  savings  over 
large  central  systems. 

System  utilizes  a  counter-flow  gas-fired  conditioner, 
which  is  enclosed  in  a  floor-to-ceiling  metal  cabinet,  and 
includes  wall  duct  sections  that  are  attached  to  exposed 
walls  and  discharge  the  conditioned  air  in  a  vertical 
pattern.  The  duct  sections,  which  hang  from  the  wall, 
may  provide  extra  storage  space  by  including  matching 
shelf  sections. 


The  modular  sections  of  the  system  permit  unusual 
flexibility  in  installation  for  new  schools,  additions  to 
existing  structures,  or  for  modernization  of  older  school 
rooms,  the  company  reports. 

More  information?  Circle  Item  76,  postcard,  last  page. 


Valve  Operator  Inverts 

Added  to  the  line  of  Bantam  control  valves  designed 
and  manufactured  by  George  W.  Dahl  Co.,  Inc.,  Bristol, 
R.  I.,  is  the  versatile  Series  540  which  features  one  opera¬ 
tor.  By  simply  inverting  this  operator,  air  can  be 
utilized  to  either  open  or  close  the  valve. 


4  JL 


Valves  have  Teflon  packing  and  gaskets.  Standard 
body  pressure  rating  is  300  psi.  Body  temperature  rating 
is  450  deg  F  with  standard  bonnet,  while  operator  tem¬ 
perature  rating  is  180  deg  maximum.  Flow  coefficient 
ranges  from  0.002  to  13.2. 

Operator  is  cast  aluminum  and  utilizes  a  3-  to  15-psi 
air  signal  on  a  molded  diaphragm.  It  has  low  hy  steresis 
and  linear  response. 

More  information?  Circle  Item  77,  postcard,  last  page. 


Insulated  Flange  Joints 

Availability  of  pre-assembled  insulated  flange  joints  in 
all  pipe  line  sizes  is  announced  by  Tube  Turns  Div., 
Chemetron  Corp.,  Louisville,  Ky. 

Assembly  in  the  shop  avoids  difficulties  in  field  assem¬ 
bly  of  insulated  flanges  used  to  check  electrolytic  corro¬ 
sion  in  underground  piping,  the  company  said;  in 
addition,  it  makes  possible  such  extras  as  certification 
for  maximum  operating  pressure  and  guarantee  of  zero 
electrical  conductivity.  Dielectric  (non-conducting)  insu¬ 
lating  gaskets,  sleeves  and  washers  eliminate  any  metal- 
to-metal  contact  that  would  permit  flow  of  either  induced 
or  self-generated  electric  current. 

In  many  instances,  especially  in  24  to  42-inch  sizes, 
cost  savings  of  20  to  25%  over  American  Standards 
flanges  are  feasible  with  insulated  joints  specially  de¬ 
signed,  manufactured  and  pre-assembled  for  particular 
service  conditions,  according  to  ASA  principles,  the 
company  reports. 

More  information?  Circle  Item  78,  postcard,  last  page. 

(Continued  on  pap'e  112) 
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BEFORE  YOU  BUY,  THINK; 


Will  your  air-cooled  condensers  sound  like  thunder? 


Not  even  from  close  up 
if  they’re  by  Halstead  &  Mitchell 

Fan  noise,  vibration  and  rattling  have  been  engineered  out 
of  H&M  air-cooled  condensers.  Deep  pitch  fans  are  run  at 
slow  speeds.  Casings  are  rugged;  won’t  loosen  with  use. 

H&M  condensers  are  completely  dependable.  The  large 
coil  and  exclusive  Turbu-Flo  fins  improve  heat  transfer  by 
up  to  15%.  Fins  are  spaced  widely  to  avoid  clogging  by  dirt 
and  other  air-borne  particles. 

Winter  operation  is  easy,  too,  with  H&M’s  special  modu¬ 
lating  valve.  Halstead  &  Mitchell  air-cooled  condensers  are 
available  in  propeller  fan  or  blower  models.  Multiple  cir¬ 
cuiting  at  no  extra  cost.  Ask  your  local  distributor  for  com¬ 
plete  information,  or  write  to  Halstead  &  Mitchell,  Bessemer 
Building,  Pittsburgh  22,  Pa. 

Water-Cooled  Condensers  •  Cooling  Towers  •  Air-Cooled  Condensers  •  Finned  Coil  Products 


H&M  AIR-COOLED 
CONDENSER 
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VELOMETER 


A  simple,  direct  reading  on  the  Alno? 
Velometer  gives  you  instant  measurement 
of  actual  air  delivery  in  any  distribution 
system.  This  fast,  precise  method  elimi¬ 
nates  the  time  and  money  wasted  in  trial- 
and-error  balancing... the  profit-eating 
call-backs  so  often  necessary  with  other 
less  precise  measurements. 

The  Velometer  is  the  only  instantane¬ 
ous,  direct  reading  air  velocity  meter- 
accurate  in  all  ranges,  from  high  to  low... 
compact,  portable,  easy  to  understand  and 
use.  Wide  assortment  of  jets  and  fittings 
makes  this  precision  instrument  ideally 
suited  for  all  air  velocity  measurement. 

First  Choice  of  Industry 

Take  the  recommendation  of  every  ma¬ 
jor  manufacturer  of  air  diffusers  and  lead¬ 
ing  contractors— get  an  Alnor  Velometer. 
You'll  save  time  and  money  on  the  next 
installation  you  balance. 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


lUinoia  Tctting  Laboratcvritt,  Inc. 

Room  914,  420  N.  LaSalle  St. 

Chicago  10,  111. 

Please  send  Velometer  Bulletin  2448-0. 

Name . 

Company . 

Address . 

City . Zone . State. 
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(Continued  from  page  110) 

Electric  Baseboard 

A  line  of  baseboard  electric  heating  with  a  sealed  ele¬ 
ment  is  available  from  Westinghouse  Electric  Corp.,  Pitts¬ 
burgh,  Pa.,  in  2-,  4-,  or  6-ft  sections.  Heating  capacity  is 
250  watts  per  linear  foot. 

By  using  a  three-way  airflow  design,  the  surface  tem¬ 
perature  of  the  baseboard  sections  is  kept  low  enough  to 
touch.  Room  temperature  can  be  maintained  within  2 
deg  F  of  any  desired  temperature  (from  55  to  85 


deg  F)  with  a  thermostat  control  section.  Also  included 
in  the  line  are  electrical  outlet,  corner,  end  and  blank 
sections.  All  sections  are  seven  inches  high  by  two  and 
five-eighths  inches  deep,  and  they  can  easily  be  joined  to¬ 
gether  to  form  a  continuous  unit. 

This  baseboard  electric  heating  can  be  installed  in  new 
construction  or  in  existing  rooms — either  surface  mounted 
or  recessed.  In  addition  to  a  conventional  one-year  war¬ 
ranty  of  workmanship  and  materials,  the  company’s 
Corox  heating  element  is  guaranteed  for  ten  years  against 
burnout. 

More  information?  Circle  Item  79,  postcard,  last  page. 


Pump-Tank  Chemical  Feed  System 

A  compact  and  low  cost  Pump-Tank  Combo,  utilizing 
Proportioneers  Model  1106 
Adjust-O-Feeder  for  accu¬ 
rate  and  efficient  general 
chemical  feeding  and  for 
boiler  water  treatment,  is 
announced  by  B-I-F  Indus¬ 
tries,  Inc.,  Providence,  R.  I. 

Combination  is  designed 
to  use  a  minimunj  of  space. 

The  55-gal  steel  support 
drum,  containing  the  molded 
polyethylene  tank  for  the 
chemicals,  is  mounted  atop 
a  three-legged  angle  iron 
frame.  The  pump,  with  its 
strainer,  fittings  and  hoses, 
is  mounted  on  cross  mem¬ 
bers  of  the  frame.  The  entire  unit  stands  only  5.8  inches 
high.  The  tank,  fittings  and  tubing  are  all  made  of 
corrosion-resistant  materials  suitable  for  handling  most 
industrial  chemicals. 

Pumping  capacity  is  up  to  50  gph  for  discharge  pres¬ 
sures  up  to  1100  psi. 

More  information?  Circle  Item  80,  postcard,  last  page. 

(Continued  on  page  114) 


112 


AUGUST,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


^  H  i 


Rugged  Simplicity 

In  air-condltlonlng  motor  start 


Simple,  durable  contactors 
assure  continuous  service 


ONE  look  reveals  the  clean,  balanced  design  of  Allis- 
Chalmers  contactors.  Fewer  parts  eliminate  many 
potentially  troublesome  areas  —  mean  less  wear.  Simple, 
solid  construction  and  high  interrupting  capacity  are 
positive  assurance  of  reliability. 

For  continuous  air-conditioning  service  during  peak 
summer  loads,  be  sure  to  get  the  proven  dependability 
of  Allis-Chalmers  contactors.  It  is  these  contactors  that 
make  all  600  volt  Allis-Chalmers  Size  4-8  reduced  voltage 
starters  the  reliable  performers  they  are. 

Call  your  nearby  A-C  sales  oflSce  or  distributor  for  com¬ 
plete  information,  or  write  Allis-Chalmers,  General  Prod¬ 
ucts  Division,  Milwaukee  1,  Wisconsin. 

*7th  meaning,  W,btftr'f  Nnw  Colhgiatt  Dictionary,  Socond  Edition. 


Qukkdraft.  ..THE  WORLD’S  SAFEST 
POWER  DRAFT  UNIT  FOR  INDUSTRIAL,  RESIDENTIAL 
AND  INSTITUTIONAL  EXHAUSTING 


Provides  air  power  for 
bulk  materials  handling! 


Exhausts  corrosive  gases 
and  abrasives! 


Quickdraft  provides  industry,  commerce,  institu¬ 
tions  and  homebuilders  power  draft  engineered  for 
economical  and  efficient  combustion  regardless  of 
building  or  atmospheric  conditions.  Models  suitable 
for  every  heating  or  incinerator  application  .  .  . 
eliminate  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Reduce  building  costs,  no  tall,  unsightly 
stacks  required.  Quickdraft  also  provides  industry 
with  %  inch  to  60  inches  W.G.  static  pressure  for 
exhausting  corrosive  gases,  abrasives  and  paint 
spray.  Heavy-duty,  high-pressure  models,  6  inches 
to  30  inches  diameter,  are  available  for  moving 
bulk  materials  or  anything  that  can  be  moved  by 
air.  Because  there  are  no  motors,  fans  or  bearings 
in  exhaust  line,  only  Quickdraft  avoids  costly  clog¬ 
ging,  corrosion  of  moving  parts  or  fan  failure. 


News  of  Equipment  and  Materials 


(Continued  from  page  112) 

Tape  Color-Codes  Pipe  Lines 

Pressure-sensitive  tape  in  colors  to  meet  ASA  Pipe 
Coding  Standards  A-13  is  offered  by  W.  H.  Brady  Co., 
Milwaukee,  Wis.  Tape  is  designed  to  meet  maintenance 
standards  in  industrial  plants  and  military  installations 
which  require  legend  marking  plus  color  banding  of  pipe 
lines.  The  self-sticking  tape  withstands  temperatures  up 
to  300  deg  F. 


Brady  pipe  handing  tape  is  stocked  in  the  following 
colors:  Yellow  for  dangerous  materials;  Blue  for  protec¬ 
tive  materials;  Red  for  fire  protection  equipment;  Green 
for  safe  materials;  Aluminum  for  steam  lines;  Orange 
for  electrical  conduit,  and  Standard  White.  The  tape 
comes  in  2V4-inch  by  30-yard  rolls. 

Tape  is  best  used  in  combination  with  the  company’s 
Perma-Code  pipe  markers.  This  combination  identi¬ 
fies  pipe  contents  on  the  underside  of  the  pipe  with  both 
color  and  legend,  and  completely  around  the  pipe  with  a 
color  that  identifies  classification  of  contents. 

More  information?  Circle  Item  81,  postcard,  last  page. 


Dual-Service  Lab  Fixture 

A  dual-service  fixture  for  educational,  research,  and  in¬ 
dustrial  laboratories  is  the  Model  BL-4150  Vari-Outlet 
turret  with  hose  cocks,  manufactured  by  T  &  S  Brass  and 
Bronze  Works,  Inc.,  Westbury,  Long  Island,  N.  Y.,  as  part 
of  its  Lab-Flo  line.  This  flexible  turret  unit,  with  %-inch 


IMPORTANT  NOTICE 

For  withstanding  corrosive  goses,  oil  Quickdraft  units  ore 
avoiloble  in  standord  acid  resisting  vitreous  enomel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.V.C.)  and  with  plastic  ond 
Fiberglos  coatings. 


IPS  female  inlets,  accommodates  two  services  from  one 
fitting  source.  Arrangement  may  be  two-way  at  90  or 
180  degrees,  or  four-way,  if  desired.  Color-coded  index 
buttons  identify  respective  services  for  Gas  and  Air,  Gas 
and  Vacuum,  Air  and  Vacuum,  etc. 

More  information?  Circle  Item  82,  postcard,  last  page. 

(Continued  on  page  116) 


S.nd  (or  QUICKDRAFT  ENGINEERING 
DATA  on  your  application  .  .  .  now. 

Quttkdrafi 

CORPORATION 


Canton  1,  Ohio 


Pittsburgh  Superfine  is  quickly  cut  to  correct  size  with  a  knife.  Cut  sections  are  then  bonded 
to  duct  with  adhesive.  Extra  adhesive  is  applied  to  edges  of  insulation  to  adhere  them  to 
edges  of  metal. 


"We  used  one-inch,  IVi-lb.  density  Pittsburgh  Superfine  Fiber  Glass  Insulation  with  a 
Neoprene  coating  to  line  all  ducts,"  says  Mr.  George  P.  Fenton.  "Superfine  is  flexible,  adapt¬ 
able  and  easy  to  handle." 


At  Greater  Pittsburgh  Airport’s  New  Extension- 
Pittsburgh  Superfine  Insulates  Air  Conditioning  Duct  Work 


“When  our  company  installed  the  sheet  metal  ducts  for 
the  two  air  conditioning  systems  at  Greater  Pittsburgh 
Airport’s  new  East  Dock,  we  used  over  7,000  sq.  ft.  of 
Pittsburgh  Superfine  Fiber  Glass  Insulation  as  the  acous¬ 
tical  and  thermal  lining  for  the  ducts,”  reports  Mr.  George 
P.  Fenton,  General  Manager,  Mcllroy  Sheet  Metal 
Engineers  and  Fabricators,  Pittsburgh,  Pennsylvania. 

Why  Pittsburgh  Superfine  was  specified 

“This  job  called  for  an  insulation  that  could  withstand 
air  velocities,  would  have  proven  erosion  resistance, 
would  provide  good  acoustical  properties  at  minimum 
cost,  and  would  insure  resistance  against  temperature 
differential.  Pittsburgh  Superfine  met  all  these  require¬ 
ments  easily.” 


Easy  to  work  with  on  the  job 

“We’ve  used  Pittsburgh  Superfine  often,  and  know  from 
experience  that  it’s  flexible,  adaptable,  easy  to  handle 
and  easy  to  cut.  It’s  especially  adaptable  for  use  in  irregu¬ 
larly  curved  ducts.  There  was  not  a  single  installation 
problem  on  the  airport  job  that  we  could  not  handle 
with  Superfine,”  concluded  Mr.  Fenton. 

Pittsburgh  Superfine  Fiber  Giass  can  heip  you,  too! 

It’s  rot  proof,  fire-resistant  .  .  .  and  it’s  the  finest  insula¬ 
tion  against  heat,  cold  or  noise  you  can  get!  Available 
in  a  variety  of  facings  to  meet  your  needs.  For  complete 
information,  write  to  Pittsburgh  Plate  Glass  Company^  Fiber 
Glass  Division,  One  Gateu>ay  Center,  Pittsburgh  22,  Pa. 


PinSBURGH  SUPERFINE  IS  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PinSBURGH  PLATE  GLASS  COMPANY 

Sales  offices  are  located  in  the  following  cities:  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  Los  Angeles,  Minneapolis,  New  York,  Philadelphia,  Pittsburgh  and  St.  Louis 
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(Continued  from  page  114} 

Pressure  Regulating  Valves 

Redesign  of  its  line  of  pressure  regulating  valves  is  an¬ 
nounced  by  H.  A.  Thrush  &  Co,,  Peru,  Ind. 

Valves  can  be  used  on  initial  pressures  up  to  250  lb 
and  they  can  deliver  up  to  100  lb.  These  quality  valves 
feature  ease  of  maintenance:  The  special  composition  seat 


and  built-in  Monel  strainer  can  be  removed  and  cleaned 
or  replaced  without  removing  the  valve  from  the  line  or 
changing  its  pressure  setting. 

Pressure  regulating  valves  protect  plumbing  fixtures, 
reduce  water  hammer,  improve  dishwashing  machine 
o|)eration  by  controlling  rinse  spray  pressure  and  control 
bigh  or  fluctuating  inlet  pressures  automatically  to  give 
constant  delivery  pressure.  Low'  pressure  regulating  valves 
or  automatic  filling  valves  are  equipped  with  built-in 
checks  to  prevent  the  loss  of  water  should  the  initial  pres¬ 
sure  drop. 

The  valves  in  this  line  are  o})prated  by  a  heat-resistant, 
composition  diaphragm  and  all  working  |)arts  are  brass. 
I  hey  come  in  ^  '%  and  1-inch  sizes  and  may  l>e  either 

cast  iron  i»r  bronze. 

More  information?  Circle  Item  83,  postcard,  last  page. 


Frequency  Converting  Systems 

Packaged  frequency  converting  systems  have  been 
added  to  the  motor-generator  line  of  Kato  Engineering 
Co.,  Mankato,  Minn.  Compact  sheet  metal  housing  con¬ 
tains  all  necessary  switchgear  for  both  nM)tor  and  gen¬ 
erator,  with  the  converter  mounted  on  a  structural  steel 
base  as  an  integral  part  of  the  base  of  the  cubical. 

The  60  to  400  cycle  frequency  converter  has  an  output 
of  30  kw  when  operated  at  3428  rpm.  The  generator  is 
rated  30  kva.  unity  power  factor,  3-phase,  120  volts 
delta-connected. 

Motor-generator  set  is  of  single  shaft,  common  frame, 
two  bearing  construction.  The  unit  comes  complete  and 
ready  for  operation  with  both  generator  output  and 
motor  input  lead  wires  supplied  and  marked. 

More  information?  Circle  Item  84,  postcard,  last  page. 

(Concluded  on  page  120) 


IDEAS 

B^TeR> 

when 

You 

Work 

With 

HoN^LL-L 


'■PHE  FOLLOWING  pages  bring  you  some  of  the  latest 

developments  in  automatic  controls  from  Honeywell. 
They  widen  your  choice  of  products,  give  you  more  to 
work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
office.  Honeyw'ell  provides  112  sales  offices  throughout 
the  country.  Each  is  staffed  with  control  specialists  to 
assist  you  in  writing  specificatio:’.s  and  preparing  control 
layouts. 
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NOWI  FLUTTER-JET  WASHING 
Another  first  for  Honeywell’s 
ELECTRONIC  AIR  CLEANER 


Actual  unretouched  strobeliKht  photograph  taken  at  1/2,000  second. 


Never  before  such  a  quick,  efficient  way  to  wash  cleaner,  with  a  fluttering,  sweeping  action  that  flushes 
electronic  air  cleaners!  Honeywell’s  new  flutter  jet  away  accumulated  dirt  quickly— cleans  every  part 
washer  literally  blasts  water  throughout  the  air  thoroughly.  The  new  flutter  jet  nozzle  never  clogs. 

Honeywell's  Electronic  Air  Cleaner 

Removes  90%  or  more  of  all  airborne  dirt 


Honeywell’s  Electronic 
Air  Cleaner 


You  can  now  select  from  three  types 
of  cells:  (1)  Hi  Velocity — for  90% 
or  more  dirt  removal  or  where  space 
is  limited.  (2)  Standard— for  normal 
conditions,  provides  high  efficiency 
dirt  removal  and  high  dirt  capacity. 
(3)  Hi  Load  for  handling  high  dirt 
concentration. 

With  these  3  different  cell  capaci¬ 
ties,  you  can  have  complete  fre^om 
in  designing  your  plenums.  Just 
select  the  cell  type  and  number  of 
cells  that  will  give  you  the  air  clean¬ 
ing  capacity  you  need  in  the  plenum 
space  available.  No  longer  is  it  nec¬ 


essary  to  design  your  plenum  to  fit 
the  air  cleaner. 

Remove  Odors,  Too 

For  the  ultimate  in  air  cleaning, 
team  up  Honeywell’s  Electronic  Air 
Cleaner  with  the  Activated  Char¬ 
coal  Filter — for  removal  of  all  odors 
and  gases,  too.  Only  Honeywell  of¬ 
fers  this  exclusive  combination. 

For  more  information  about  Hon¬ 
eywell  air  cleaning,  call  your  near¬ 
est  Honeywell  office.  Or  write:  Min- 
neapolis-Honeywell,  Department 
HV-8-107,  Minneapolis  8,  Minn. 


•  From  Honeywell's 
exact  pneumatic  \ 


Single  seated 
pneumatic 
valve 


This  new  line  of  Honeywell  Pneumatic  valves  gives  you 
superior  performance  characteristics,  sharply  upgraded  ratings 


Because  valves  supply  the  final  control  for 
over  90^c  of  all  temperature  control  systems, 
Honeywell  has  concentrated  increasingly  on  the 
engineering  of  more  dependable  valve?, 

,  This  newest  line  of  Honeywell  Pneumatic  valves 
comes  from  four  years  of  research,  design  and 
testing — an  intensive  development  program  which 
has  produced  a  series  of  valves  that  set  new  in¬ 
dustry  standards  for  reliability  and  performance. 

New  valves  provide  wider  limits  of  range- 
ability!  These  new  valves  provide  accurate  con¬ 
trol  of  flow  from  the  fully  open  position  to  the 
critical,  hard-to-control  light  load  situation.  This 
has  been  made  possible  by  these  advanced  design 
concepts: 

•  A  contoured  plug  or  "characterized”  V-port, 
precision  made,  provides  a  gradually-increasing 
rate  of  flow,  giving  far  more  sensitive  fluid  control. 

•  "Positive  positioning”— made  possible  by  the 
check-and-balance  principle  of  the  unique 
Honeywell  Gradutrol  relay.  It  assures  accurate 


stem  positioning  regardless  of  changes  in  pressure 
differential. 

They*re  designed  for  minimum  maintenance. 

Precision  design  eliminates  friction.  Critical  parts 
are  made  of  durable,  wear-resistant  materials — 
Neoprene  motor  diaphragm,  stainless  steel  stem, 
teflon  packing,  composition  disc. 

If  repair  is  ever  required,  valve  design  permits 
fast,  convenient  parts  replacement.  For  example, 
in  most  models  the  yoke  can  be  removed  to  re¬ 
place  valve  stem,  packing,  disc  or  seat  without 
removing  the  valve  from  the  line. 

Honeywell  Pneumatic  valves  are  available  in  a 
wide  variety  of  types  and  sizes — one  to  meet  your 
exact  requirement.  Your  Honeywell  control  spe¬ 
cialist  will  supply  you  with  complete  specifica¬ 
tions  for  the  entire  line,  supply  you  with  valuable 
assistance  in  choosing  the  valve  to  order.  Call  him 
at  your  local  Honeywell  office  or  write  Honeywell, 
Dept.  HV-8-107,  Minneapolis  8,  Minnesota. 


application 


Seat  Can  Be  Rep 
without  Remo' 
Valve  Frona 


Replaceable, 
Sensitive  Roll  Typa; 
Diaphragm. 


Teflon  Packings  are 
Spring-Loaded  and 
Self  Adjusting. 


Large  Flow 
Chamber 
Permits  Higher 
Capacity. 


TUB-SHOWER 


COMBINATION 

VALVE 

simplified  design 
provides  full  flow  A 
temperature  control 


News  of  Equipment  and  Materials 

(Concluded  from  page  118) 

Centralized  Lubrication  System 

A  centralized  lubrication  system  which  oils  all  bearings 
simultaneously  in  a  single  operation  is  now  standard,  at 
no  extra  cost,  on  all  its  air  conditioning  and  refrigeration 
equipment  with  sleeve-type  hearings,  announces  Mario 
Coil  Co.,  St.  Louis,  Mo. 

In  the  forced  feed  system,  the  single  pull  of  a  plunger 
delivers  a  measured  amount  of  lubricant  from  a  central 


reservoir  to  all  hearings  at  a  pressure  of  3(1  psi.  On  Mario 
units  with  two  or  three  hearings,  a  system  with  60-cc 
lubricant  reservoir  is  used — enough  for  60  “shots.”  On 
units  with  four  or  five  hearings,  a  150-cc  system  is  used, 
providing  75  “shots”  without  refilling.  Because  the  sys¬ 
tem  is  sealed  and  lubricant  is  filtered  before  it  enters  the 
distribution  lines,  no  foreign  matter  can  reach  the  hear¬ 
ings.  The  system  is  said  to  reduce  and  simplify  mainte¬ 
nance,  and  eliminate  guesswork  and  human  error  in 
lubrication. 

More  information?  Circle  Item  85,  postcard,  last  page. 


with  Only  ONE  Moving  Part  New  Bimetallic  Thermometers 


•  A  single  handle  selects  the  desired  temp¬ 
erature  and  delivers  the  flow  to  the  tub 
spout. 

•  Attached  to  the  handle  is  a  single  spindle 
which  controls  volume  and  temperature. 
It  carries  both  washers. 

•  A  simple  push-button  unit  diverts  the 
tempered  water  to  the  Shower  Head  when 
desired,  by  simply  pressing  the  Diverter 
button. 

•  Symmons  Tub  Shower  is  competitively 
priced,  accurately  machined  and  ruggedly 
constructed. 

•  Sjnnmons  is  the  simplest,  most  modern, 
most  trouble-free  mixing  valve  available 
today.  It  is  designed  for  lifetime  service. 


Easy-to-read  bimetallic  thermometers — calibrated  for 
accuracy  of  plus  or  minus  one  percent  of  range  over  en¬ 
tire  scale — are  introduced  by 


Weston  Instrument  Div.,  Days- 
trom,  Inc.,  Newark.  N.  J. 

Model  4(KK)  thermometer 
series,  back  connected  (angle! 
and  bottom  connected  ( straight 
form),  features  all  stainless 
steel  construction,  including  the 
welds. 

Newly-developed  composition 
gaskets  provide  maximum  pro¬ 
tection  against  “breathing”  and 
leakage;  heavy  glass  windows 
offer  high  resistance  to  break¬ 
age;  removable  bezels  (covers) 
make  field  replacement  easy  if 
glasses  are  damaged;  and  re¬ 


designed  in-line  pointer  and  scale  eliminate  parallax 


errors,  making  correct  readings  possible  at  positions 


other  than  eye  level. 

The  thermometers  are  equipped  with  an  external 
mechanism  for  easy  re-calibration  of  the  instrument  with¬ 
out  removing  the  bezel. 


More  information?  Circle  Item  86,  postcard,  last  page. 
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Facts  to  help  you  evaluate 
various  airturning  devices 

Design  .  .  .  cost .  .  .  installation  .  .  .  performance 


flq.  1  —  Barber-Colman  Airturns  are  available  in  specific  sizes  ...  or  in  48"x48"  slabs 
which  many  confractors  find  it  convenient  to  stock.  Exclusive  compound  radius  vanes  assure 
minimum  pressure  loss.  Installation  is  inexpensive,  quick,  and  easy  —  Airturns  are  held  in  place 
with  sheet  metal  screws. 


Recent  studies  in  the  field  and  in 
Barber-Colman  air  distribution  labora¬ 
tories  have  shed  some  highly  revealing 
light  on  the  subject  of  guiding  air 
around  corners  in  duct  systems.  The 
facts  uncovered  should  prove  very  use¬ 
ful  to  contractors  and  engineers  con¬ 
cerned  with  both  costs  and  system 
performance. 

The  studies  involved  long- radius  elbows 
without  vanes,  square  elbows  with  con¬ 
tractor-fabricated  turning  vanes,  and 
square  elbows  with  Barber-Colman 
Airturns. 

Airturns  us.  Long-Radius  Elbows 

Where  space  permits  their  use,  long- 
radius  elbows  give  good  performance. 
With  a  minimum  radius  of  one  and  a 
half  times  the  duct  width,  pressure  loss 
can  be  held  within  about  20%  of  vel¬ 
ocity  head. 

However,  square  ducts  with  Barber- 
Colman  Airturns  give  identically  good 
performance  —  and  cost  less  to  install. 
Performance  has  been  exhaustively  es¬ 
tablished  in  the  laboratory  through  the 
use  of  visual  air  flow  devices,  piezo¬ 
meter  rings,  pitot  tubes,  and  other  in¬ 
struments  used  by  the  slide  rule  boys 
(who  have  turn^  rule-of-thumb  air 
distribution  practice  into  an  exact 
science).  No  other  factory-made  units 
currently  available  match  Airturn  per¬ 
formance. 

The  lower  installation  cost  of  square 
elbows  with  Airturns  has  been  proved 
in  the  field  by  a  number  of  large  con¬ 
tractors  who  maintain  detailed  and 
accurate  cost  records. 

Airturns  vs. 

Contractor-Fabricated  Vanes 

Recently  a  contractors’  association 
asked  Barber-Colman  to  compare  the 
performance  of  Airturns  with  that  of 
both  single-  and  double- thickness  vanes 
fabricated  in  contractors’  shops.  Pres¬ 


sure  loss  with  the  Airturns  ranged  from 
14%  to  20%  of  velocity  head.  Loss 
with  the  various  contractor- fabricated 
vanes  ranged  from  24%  to  48%  —  from 
nearly  two  to  more  than  four  times 
as  much!  Engineering  Bulletin  EB-46 
describing  these  tests  is  available  to 
anyone  upon  request. 

While  a  pressure  loss  in  excess  of  20% 
of  velocity  head  may  not  always  be 
serious  in  a  single  turn,  the  cumulative 
effect  throughout  a  system  adds  up  to 
a  real  headache  and  can  result  in  call¬ 
backs  that  chew  up  profits  in  a  hurry. 
With  contractor-fabricated  vanes  pres¬ 
sure  losses  are  an  unknown.  Conversely, 
Barber-Colman  Airtum  pressure  loss 
data  gives  you  the  true  elbow  losses 
throughout  the  system. 

Cost  of  Airturns 

Airturns  are  available  cut  to  the  sizes 


required,  ready  to  install  ...  or  are 
available  in  48"  x  48"  slabs.  The  slabs 
can  be  cut  easily  to  required  size  with 
aviation  snips  or  metalcutting  power 
saws,  (n  either  case,  the  complete  unit 
is  quickly  and  easily  installed  with 
sheet  metal  screws. 

Many  contractors  find  it  convenient  to 
stock  Airturns  with  48"  bars  and  with 
vane  lengths  to  correspond  to  the  height 
of  ducts  commonly  used. 

When  initial  cost,  installation  cost,  and 
call-back  costs  are  considered,  it  is  not 
hard  to  see  that  Barber-Colman  Air- 
tums  are  a  good  buy.  Even  if  system 
performance  and  ease  of  installation 
were  disregarded,  the  high  cost  of  shop 
labor  appears  to  give  Airturns  a  com¬ 
fortable  cost  advantage  over  contractor- 
fabricated  vanes. 

Literature 


If  you  would  like  to  know  more  about 
Airturns  or  would  like  to  place  an 
order,  call  your  local  Barber-Colman  air 
distribution  field  office  or  write. 


Air  flow  ihidiat  in  Barber-Colman  laboratories  show  that  a  square  duct  corner  without  turning 
vanes  creates  pressure  losses  in  the  area  of  167%  of  velocity  head  (Fig.  2). 

With  a  Barber-Colman  Airturn,  pressure  loss  is  but  20%  of  velocity  head  —  performance 
otherwise  attainable  only  by  use  of  a  space-consuming  long-radius  elbow  (Fig.  3). 


Barber-Colman 
Com  pa  n  y 

Dept.  T,  1102  Rock  Street,  Rockford,  Illinois 
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BOOK  REVIEWS 


SURPRISING 

VERSATILITY 


ITS  NEW!  IT'S  TOPS! 
it's  the  Ste^O)  4223-E 

LOW  PRESSURE 

CONDENSATE  PUMP 


•  DESIGNED  SPECIFICALLY  FOR  SMALL  INSTALLATIONS  . . . 

y*t  adequate  for  iobt  up  to  3000  tq.  ft.  EDR. 


•  ALLOWS  ACCURATE  ADJUSTMENT  . .  .  Float  switch  travel  can 

be  adjusted  for  a  draw  of  from  .7  to  3  gals,  per  pumping  cycle 
for  close  adjustment  to  boiler  requirements. 


•  SMALLER  IN  SIZE.  YET  BIGGER  IN  USABLE  VOLUME  .  .  . 

o  truly  believe-it-or-not  design.  Although  the  5  gol.  cost  iron  tank 
IS  one  of  the  smallest,  it  has  greater  "draw"  or  usable  volume 
than  many  pumps  with  larger  tanks. 


•  LOTS  OF  EXTRA  CAPACITY  FOR  EMERGENCIES . .  ,  Equipped 

with  the  some  pump  and  motor  used  for  the  larger  capacity  Va  h.p. 
Sterico  pumps. 


•  TAKES  LESS  SPACE  THAN  ANY  OTHER  . .  .  Occupies  only  1.6 

tsq.  ft.  of  floor  space.  Fits  easily  into  almost  any  small  corner  be¬ 
cause  of  rectangular  shape  and  convenient  location  of  motor  and 
switch  at  front  of  unit. 


•  EXCEPTIONALLY  OUIET,  RUGGED.  DEPENDABLE  . .  .  Includes 

the  same  high  quality  features  found  in  Sterico's  heavy  duty  pumps. 


USE  THE  RIGHT  PUMP  FOR  THE  JOB! 

The  addition  of  the  No.  4223-E  mokes  the  Sterico  4100-4200  Series 
Condensotion  Pumps  one  of  the  most  complete  lines  of  low  pres¬ 
sure  pumps  on  the  market. 


TOtUU  ^  c/9mftUU  iMfonmatioK. 

Sterico  Products  Distributed  Through  Leading  Heating  and  Plumb¬ 
ing  Wholesalers.  Representatives  in  all  principal  cities. 


Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 


EXHAUST  SYSTEM  DESIGN 

A  new  (third)  edition  of  Design  of  Industrial  Exhaust 
Systems,  by  John  L.  Alden,  has  been  published  after  care¬ 
ful  review  and  extensive  revision  and  expansion  of  a 
text  which  has  been  a  standard  reference  in  its  field  for 
more  than  twenty  vears.  The  new  edition  fully  covers 
advances  in  the  variety  and  quality  of  devices  available 
to  engineers  and  industrial  hygienists.  Fog  filters,  reverse 
flow'  filters,  venturi  scrubbers,  and  multiple  miniature 
cyclones  are  some  of  the  more  recent  items  described. 
Additional  material  presented  in  the  third  edition  updates 
the  basic  text  to  account  for  increasing  appreciation  of 
sound  engineering  principles  as  revealed  in  a  recent  ex¬ 
amination  of  1700  patents  related  to  dust  control  devices. 

The  author,  an  engineer  formerly  in  industry  and  cur¬ 
rently  active  as  a  consultant,  has  not  sacrificed  the  old- 
time  know-how'  color  of  his  original  classic.  Such  terms 
as  “rectangular  pipes”  (for  ducts)  and  “M.A.C.  values” 
(for  threshold  limits,  which  incidentally  have  been  re¬ 
vised  according  to  the  latest  tables)  reflect  John  Alden’s 
many  years  of  close  practical  association  w'ith  industrial 
ventilation.  At  the  same  time,  an  impressive  array  of 
formulas,  tables,  footnotes,  and  references  point  up  the 
fact  that  this  is  a  complete,  modern,  engineering  text. 

Subjects  covered  include:  Fluid  flow,  hoods  of  all  types 
with  their  characteristics  and  specifications  for  various 
operations,  duct  (piping)  system  design,  dust  separators 
with  characteristics  of  various  types,  pneumatic  con¬ 
veyors,  fans,  system  detail  and  planning,  field  measure¬ 
ments  and  their  interpretation. 

Two  outstanding  characteristics  of  this  book  are  its 
clarity  of  presentation  and  its  complete  practical  applica¬ 
bility.  Although  it  was  written  by  an  engineer  for  engi¬ 
neers,  it  is  also  a  clear  guide  to  contractors,  building 
owners,  hygienists  or  anyone  concerned  w'ith  the  indus¬ 
trial  environment,  showing  laymen  and  engineers  alike 
how  to  design,  build,  or  buy  an  exhaust  or  air  cleaning 
system.  Typical  of  its  practical  value  are  the  drawings 
and  detailed  specifications  for  hoods  serving  a  wide  va¬ 
riety  of  industrial  situations  and  the  straightforward 
example  of  how  to  design  a  system.  It  is  perhaps  the 
most  complete  text  available  on  how  to  design  for  cleaner 
air. 

Design  of  Industrial  Exhaust  Systems,  3rd  Edition,  by 
John  L.  Alden,  256  pages,  137  illustrations,  indexed,  6x9, 
cloth.  The  Industrial  Press,  93  Worth  St.,  New  York  13, 
N.  Y.  $6.00. 

Standards  for  Residential  Pools — Recommended 
minimum  standards  for  residential  sw'imming  pools  ha& 
been  issued  by  the  National  Swimming  Pool  Institute. 
These  recommendations  cover  filters,  piping,  valves,  and 
other  details.  National  Swimming  Pool  Institute,  Har¬ 
vard  State  Bank  Building,  Harvard,  HI. 

(Concluded  on  page  124) 
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THE  BIG  ONES  COME  TO 


BURNHAM 


Architects 

PERKINS  &  WILL 
White  Plains,  N.  Y. 

Consultinn  Enninccrs 
JAROS,  BAUM  AND  BOLLES 
New  York  City 

Heating  Contractors 
HEATING  MAINTENANCE  CORP. 
OF  N.  Y. 

New  Y'ork  City 


New  "Dream  School"  heats  with  giant 
Burnham  Scotch -Type  Steel  Boilers 


Two  Scotch-Type  boilers  of  the  largest  size  that  can  be 
built  as  a  single  unit  for  transportation  are  being  used  in 
“the  dream  school  of  the  East”  .  .  .  the  new  High  School 
in  White  Plains,  N.  Y. 

These  efficient  Bunihain  Steel  Boilers  for  heavy  oil  firing 
are  approximately  10  feet  in  diameter  and  25  feet  long. 
With  4,000  sip  ft.  of  heating  surface,  t“ach  can  de\elop 
800  boiler  horseiwwer.  In  addition,  the  .scImmiI  u.ses  two 


smaller  Burnham  Sc-otch-Type  Steel  Boilers  in  stock  sizes 
.  .  .  one  with  2,500  sip  ft.  of  heating  surface  and  one  with 
715  sq.  ft. 

Burnham  Scotch-Type  Steel  Boilers  are  also  ax  ailable  as 
completely  packaged  units.  You  get  the  ideal  combina¬ 
tion  of  Ixjiler  and  burner  for  heavy  oil,  light  oil,  gas  or 
oil/gas  combination.  Standard  capacities  range  from 
2,930  to  39,370  sq.  ft.  net  E.D.R.  steam. 


Also  available  for  prompt  shipment:  Compact-Type  Table  I  and  Table  II  Steel  Boilers 

r‘ 


For  full  information,  mail  the  coupon  today. 

'^€irnAam^tfH>rdtionf 

Wi 


mama  Mr  MtAMM€ 


Steel  Boiler  Department 

Irvington,  New  York 


Sales  Hepresentatives  throughout  tho  U.  S.  A. 


Burnham  Corporation  ACH-89 

Stool  Boilor  Dopartmont 
Irvington,  Now  York 

Please  send  me,  without  obligation,  full  ratings  and  data  on: 

Scotch-Type  Boilers  O  Boiler-Burner  Packages  □  Compoct  Boilers  □ 


Nome  .  . 
Address 
City  .  .  . 


.  Stole 
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ILFS 


\\  \.\  \  COOLKK  c'v 
^  ^  MMILAIOK.  INC. 

KdCIII  MIR  Ml(  II 

Roof  Ventilaton  for  Every  Commercial  anrf  Industrial  Need 


KtPKtStNTATIVfS  IN  PRINCIPAL 


(Concluded  from  page  122) 

Drying  Farm  Crops,  by  Carl  W.  Hall — A  second 
printing  of  this  1957  publication  has  been  published  by 
Agricultural  Consulting  Associates,  Inc.  Of  interest  to 
air  handling  engineers  are  data  on  energy  requirements 
for  drying,  equilibrium  moisture  contents  of  various 
crops,  air  flow  resistances  of  grains  and  hay,  theory  of 
drying,  systems  and  equipment  for  drying.  Both  practical 
and  technical  phases  are  presented.  The  book  can  be 
purchased  from  Edwards  Brothers,  Inc.,  Ann  Arbor, 
Michigan.  360  pages.  S7.00. 

Standards  of  the  Hydraulic  Institute — The  tenth 
edition  of  the  standards  has  been  revised  and  these 
revised  pages  are  printed  on  colored  stock  for  insertion 
in  the  original  loose  leaf  binder.  Price,  $1.25  per  set. 
Hydraulic  Institute,  122  E.  42nd  St.,  New  York  17,  N.  Y. 


WHAT  READERS  SAY 


Electric  Heating 

Editor,  Air  Conditioning,  Heating  and  Ventilating 

I  was  disheartened  to  read  the  article  entitled  “Electric 
Heating  for  an  Elementary  School”  in  your  June  issue 
of  ACHV,  since,  in  its  brevity,  it  grossly  misrepresents 
the  facts  regarding  the  cost  of  installing  and  operation 
of  electric  resistance  heating  systems. 

This  article  implies  that  Mr.  C.  S.  Buchart,  consulting 
engineer,  has  uncovered  heretofore  unknown  facts, 
which,  when  applied  to  this  electric  resistance  heating 
application,  results  in  an  installation  which  is  competitive 
to  “conventional  systems.”  Experience  with  electric 
heating  in  the  Chicago  area  has  assured  us  that  this  is 
not  true,  since  similar  applications  show  by  actual  cost 
records  that  heating  by  electricity  has  amounted  to  more 
than  2V^  times  that  required  for  an  oil-fired  conventional 
system  for  similar  buildings,  not  nearly  so  well  insulated. 
The  cost  for  electricity  for  heating  in  this  area  is  l%c 
per  kwh  after  the  initial  demand  charges. 

The  taxpayers  supporting  this  local  school  are  victims 
of  the  smoke  screen  put  up  by  the  electric  power  com¬ 
pany,  wherein  the  facts  regarding  electric  heating  costs 
have  been  misrepresented.  Comparisons  have  been  made 
to  the  cost  of  conventional  systems  designed  and  installed 
in  other  schools  of  various  sizes  and  construction,  none 
of  which  have  storm  windows  or  side-wall  insulation, 
nor  is  this  added  to  the  initial  cost  of  the  electric  systems. 

It  would  seem  in  order  for  the  author  of  this  article 
to  justify  the  costs  shown,  inasmuch  as  his  statements 
indicate  he  has  analyzed  this  problem  in  detail.  It  would 
be  of  interest  for  him  to  explain  what  provisions  have 
been  made  for  water  heating  and  incineration. 

Donald  H.  Snyder 
Association  Engineer 

Mechanical  Contractors  Chicago  Association 
Chicago,  III. 
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TOUGH  BUYERS 

DEMAND  REZNOR  STAINLESS  STEEL  DUCT  FURNACES 

BECAUSE  THE  HEAT  EXCHANGER  AND  BURNERS  CANNOT  CORRODE! 


The  plumbing,  heating  or  air  condi¬ 
tioning  contractor  has  to  be  a  tough 
buyer.  He  has  to  look  ahead  and  con¬ 
sider  possible  trouble  makers  like  cor¬ 
rosion  in  air  conditioning,  make-up 
or  ventilation  air  systems.  That’s  why 
so  many  contractors  demand  Reznor 
stainless  steel  duct  furnaces:  they  can’t 
corrode! 

LOWER  FUEL  COSTS.  TOO —The 
tough  buyer  wants  to  make  sure  his 
customers  get  even  heat  and  lower  fuel 
costs.  That’s  why  he  appreciates  Rez¬ 
nor  “extras,”  like  the  gas  modulating 


valve.  As  discharge  temperatures  rise, 
the  valve  cuts  gas  input  to  20%  of 
rated  capacity,  then  shuts  off  the  sup¬ 
ply  completely. 

CHECK  THE  "TOUGH  BUYERS’  LINE" 
You  can  order  and  install  Reznor  duct 
furnaces  in  capacities  up  to  300,000 
Btu.  Use  them  in  multiples  for  greater 
heat  requirements.  Buy  matching 
Reznor  blowers. 

For  the  full  story,  phone  your  local 
Reznor  distributor,  or  write  to  Reznor 
Manufacturing  Company,  Dept.  64B, 
Mercer,  Pennsylvania. 


THE  HEATING  WORLD  IS  FULL  OF 
TOUGH  BUYERS;  THAT'S  WHY 
REZNOR  IS  THE  WORLD’S  LARGEST 
SELLING  DIRECT-FIRED  HEATER! 

REZNOR 

HEATERS 

“THE  TOUGH  BUYERS’  LINE” 
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Western  Rotary" 
Roof  Ventilators 


with  Lifetime  Guaranteed  Bearings 


•  “Backward  curved  blower  wheel"  type  mechanism  assures 
high,  constant  exhaust  capacity,  no  backdraft  ever. 

•  Certified  wind  tunnel  tests  by  non-commercial  national  institute. 

•  Unique  factory  lubricated  sealed  bearings  are  specially  designed 
for  positioning  load,  countering  wind  pressure,  assuring  stability. 

•  Lock-on  rotor,  yet  removable  without  special  tools. 

•  Exclusive  Western  corrugated  vane  increases  rigidity. 

•  Low,  functional  type  adds  beauty. 

•  Baked  enamel  paint  coating  for  beauty  and  long  life. 

•  Aluminum,  copper,  or  stainless  steel  construction  available. 

Other  type  ventilators  include: 

•  Stationary  •  Vertical  exhaust 

•  Directional  •  Axial  roof 

•  Continuous  ridge  •  Unit  ventilators 

Complete  Catalog  in  Sweets  and  Western  States  A-E-C 


Write  for  catalog  and  name 
of  nearest  representative. 

WESTERN 
ENGINEERING 
&  Mfg.  Co. 

Glencoe  Avenue,  Venice,  California 
Since  1921  ...e  r»liabl»  fender. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


HEAT  TRANSFER  CONFERENCE— Sponsored  by  American 
Society  of  Mechanical  Engineers  and  Americari  Institute  of  Chemical 
Engineers,  Heat  Transfer  Conference,  University  of  Connecticut, 
Sterrs,  Conn.  ASME  Secretary,  O.  B.  Schier,  II,  29  W.  39th  St., 
New  York  18,  N.  Y . AUGUST  9-12.  1959. 

CRYOGENIC  ENGINEERING  CONFERENCE— 1959  Cryogenic 
Engineering  Conference  to  be  held  at  the  University  of  California, 
3erkeley.  Calif.  K.  D.  Timmerhaus,  secretary  of  the  Conference, 
Chemical  Engineering  Dep't.,  University  of  Colorado,  Boulder, 
Colo . SEPTEMIER  2-4.  1959. 

INDUSTRIAL  GAS  SCHOOL— Industrial  gas  school  of  the  Amer¬ 
ican  Gas  Association,  Penn-Sheraton  Hotel,  Pittsburgh,  Pa.  Ralbern 
H.  Murray,  American  Gas  Association,  420  Lexington  Ave.,  New  York 

17.  N.  Y . SEPTEMIER  14-18,  1959. 

MANAGEMENT  CONFERENCE— Eng  ineering  management  con¬ 
ference  sponsored  by  ASME  and  AIEE  at  the  Statler-Hilton  Hotel, 
Los  Angeles,  Calif.  ASME  secretary,  O.  B.  Schier  II,  29  W.  39th  St.. 
New  York  18,  N.  Y . SEPTEMIER  17-18,  1959. 

PETROLEUM  CONFERENCE— Petroleum  Mechanical  Engineering 
Conference  at  Rice  Hotel,  Houston,  Tex.  ASME  secretary,  O.  B. 
Schier  II,  29  W.  39th  St..  New  York  18.  N.  Y . 

. SEPTEM8ER  20-23,  1959. 

ISA  INSTRUMENT-AUTOMATION  EXHI8IT— 14th  annual  Instru 

ment-Automation  Conference  and  Exhibit  of  the  Instrument  Society 
of  America,  at  the  International  Amphitheatre,  Chicago,  III.  H.  S. 
Kindler,  ISA.  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. SEPTEMRER  21-25,  1959. 

POWER  CONFERENCE— National  Power  Conference  sponsored 
by  ASME  and  AIEE  at  the  Hotel  Muehlebach,  Kansas  City,  Mo. 
ASME  secretary,  O.  B.  Schier  II,  29  W.  39th  St.,  New  York  18, 

N.  Y . SEPTEMBER  27-OCTOBER  1,  1959. 


WELDING  SOCIETY  MEETING— Fall  meeting  of  the  American 
Welding  Society,  at  the  Sheraton-Cadillac  Hotel,  Detroit,  Mich. 
A.  L.  Phillips.  American  Welding  Society,  33  W.  39th  St.,  New  York 

>8.  N.  Y . SEFTEMBER  28-0CT08ER  1.  1959. 

AGA  CONVENTION— Annual  convention  of  the  American  Gas 
Association,  at  the  Conrad-Hilton  Hotel,  Chicago,  III.  C.  S.  Stack- 
pole,  managing  director  of  the  Association,  420  Lexington  Ave., 
New  York  17,  N.  Y . OCTOBER  5-7,  1959. 

ASA  CONFERENCE— 1 0th  National  conference  on  Standards,  at 
the  Sheraton-Cadillac  Hotel,  Detroit,  Mich.  Secretary  of  the  Associa¬ 
tion,  70  E.  45th  St..  New  York  17.  N.  Y . OCTOBER  20-22,  1959. 

FUELS  CONFERENCE- Fuels  Conference  sponsored  by  ASME 
and  AIME  at  Netherland  Hilton  Hotel,  Cincinnati.  Ohio.  ASME 
secretary,  O.  B.  Schier  II,  29  W.  39th  St.,  New  York  18,  N.  Y . 

. OCTOBER  26-29,  1959. 

REFRIGERATION  SERVICE  ENGINEERS  CONVENTION— Con¬ 
vention  of  the  Refrigeration  Service  Engineers  Society,  at  the 
Ambassador  Hotel,  Atlantic  City,  N.  J.  Secretary  of  the  Society, 
433  No.  Waller  Ave.,  Chicago,  III . 

. OCTOBER  30-NOVEMBER  2,  1959. 

AIR  CONDITIONING  WHOLESALERS  MEETING— Annual  meet¬ 
ing  of  the  Air-Conditioning  and  Refrigeration  Wholesalers,  in  At¬ 
lantic  City,  N.  J.  Secretary,  2607  N.  High  St.,  Columbus,  Ohio . 

. NOVEMBER  1-2,  1959. 

ARI  EXPOSITION— 1 1  th  Exposition  of  the  Air-Conditioning  and 
Refrigeration  Industry  at  Convention  Hall,  Atlantic  City,  N.  J.  Geo. 
S.  Jones,  Jr.,  managing  director  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  Connecticut  Ave.,  N.  W.,  Washington  6,  D.  C. 

. NOVEMBER  2-5,  1959. 

(Concluded  on  page  128) 
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ALL-COPPER 

plumbing  chosen  for 
new  Butte  hospital 
because  it  cost  no 
more— saved  space— offered  economies  in  maintenance 


WATER  SUPPLY  AND  SANITARY  DRAINAGE.  Roiighed-in  pip-  HEATING  SYSTEM;  Copper  tube  piping  for  hot-water  heating  system, 

ing  system  for  rest  nK)ins  and  therapy  service  shows  how  awaiting  installation  of  rx)ilers.  Over  6  miles  of  Anaconda  copper  tube 

compact  assemblies  of  copper  tube  and  solder- joint  fittings  in  sizes  up  to  6"  and  about  10,000  Anaconda  wrought-copper  and  cast- 

save  valuable  floor  and  overhead  space.  General  Con-  brass  solder-joint  fittings  for  plumbing  and  heating  system  supplied 

tractor  was  Dan  J.  Mooney,  Butte,  Mont.  through  M  &  L  Supply  Co.,  Inc.,  plumbing  wholesaler,  Butte,  Mont. 


The  $2,100,000  Silver  Bow  County  Hospital,  Butte, 
Montana,  is  the  first  major  public  building  in  the  state 
to  have  all-copper  plumbing— for  sanitary  drainage 
lines,  water  supply,  and  heating. 

What  the  architect  says:  “In  specifying  materials  to 
be  used  in  a  building,  we  feel  it  incumbent  on  the 
architect  to  select  those  materials  that  have  longer  life 
and  contribute  to  low  maintenance  costs.  For  this 
reason,  we  selected  copper  tube  for  all  plumbing  lines 
in  Silver  Bow  County  Hospital.  In  a  hospital  there  are 
many  plumbing  lines;  they  are  all  concealed;  and  the 
use  of  less  durable  materials  would  not  give  true  econ¬ 
omy  in  the  operation  of  the  building.”  Norman  J. 
Hamill,  Norman  J.  Hamill  &  Associates,  A.I.A.,  Butte, 
Montana,  and  Idaho  Falls,  Idaho. 

What  the  plumbing  contractor  says:  “In  a  hospital, 
intricate  systems  are  the  rule  rather  than  the  exception 
and  the  use  of  copper  in  Silver  Bow  County  Hospital 
made  it  possible  to  complete  all  lines  with  greater  ease 
and  speed  than  would  have  been  possible  with  other 
materials.  .  .  .  Copper  tube  requires  less  space  in  par¬ 


titions  and  other  areas  of  concentrated  services.  Its  use 
also  made  it  possible  to  fabricate  bends,  connections, 
etc.,  at  a  workbench  with  the  result  that  final  installa¬ 
tions  were  made  in  one  operation  with  a  minimum  of 
effort.  .  .  .  Particularly  in  hard-to-get-at  places  over¬ 
head,  copper’s  lighter  weight  than  other  materials  was 
a  factor  that  appealed  to  us.”  Floyd  J.  Stewart,  Reardon 
Plumbing  &  Heating  Co.,  Butte,  Montana. 

For  more  information  on  ALL-COPPER  plumbing, 
write:  The  American  Brass  Company,  VVaterbury  20, 
Conn.  In  Canada:  Anaconda  American  Brass  Ltd.,  New 
Toronto,  Ont. 

ANACONDA^ 

COPPER  TUBE  AND  FITTINGS  A 

PRODUCTS  OF  THE  AMERICAN  BRASS  COMPANY 

Ava//ab/»  through  Plumbing  Wholaaalara 
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Interior  view  EAL  DC-7  B  simulator. 


THERMAL 

Helps  Keep  Pilots  Cool 

In  a  business  where  safety  is  paramount,  pilot 
efficiency  and  equipment  dependability  are  prerequi¬ 
sites.  And,  in  the  flight  simulator  building*  of 
Eastern  Air  Lines  in  Miami,  four  big  Thermal 
central  plant  units  prove  their  dependability  to  pro¬ 
vide  year  ’round  comfort  for  flight  personnel  prac¬ 
ticing  instrument  flying. 

Thermal  Engineering  manufactures  a  complete 
line  of  air  conditioning  and  ventilating  equipment 
for  every  climate  and  to  fit  all  architectural  require¬ 
ments.  To  see  how  easily,  economically  and  efficiently 
Thermal  equipment  will  fit  into  your  new  building 
or  remodeling  plans  write  for  complete  information 
on  Thermal  central  plant  and  multizone  conditioners, 
sprayed  coil  units,  heating  and  ventilating  units, 
heating  and  cooling  coils  and  air-cooled  condensers. 

*Architects;  Stewart-Skinner  Associates,  Miami 
Consultin£  Engineers:  R.  L.  Duffer  I  Associates,  Miami 
Thermal  Agent:  A.  C.  Dean  Co.,  Miami 

Agents  in  principal  cities. 


(.Junltfy  Products  Since  194S 

THERMAL  ENGINEERING 
_ CORPORATION _ 

?60i  w  DAUAS  •  P  O  BOX  1  3254 
HOUSTON  19.  TEXAS 


METAL  EXPOSITION  A  CONMESS— 4ist  Notional  Metal  Exposi¬ 
tion  &  Congress,  sponsored  by  the  American  Society  for  Metals,  at 
the  International  Amphitheatre,  Chicago,  III.  Seward  Covert  & 
Associates,  1059  Leader  Bldg.,  Cleveland  14,  Ohio . 

. NOVEMIER  2-A.  195T. 

HOTEL  EXPOSITION— National  Hotel  Exposition,  New  York 
Coliseum,  New  York,  N.  Y . NOVEMIER  2-6.  1959. 

CONTROL  CONFERENCE— National  Automatic  Control  Confer¬ 
ence,  sponsored  by  ASME,  IRE,  AIEE  ISA,  Sheraton  Hotel,  Dallas, 
Tex.  ASME  Secretary,  O.  B.  Schier,  II,  29  W.  39th  St.,  New  York 

18,  N.  Y . NOVEMBER  4-6.  1959. 

CEC  SEMI-ANNUAL  MEETING— Consulting  Engineers  Council. 
Board  of  Directors  semi-annual  meeting,  Cincinnati,  Ohio  (hotel  to 
be  selected).  Executive  Secretary,  L  N.  Spiller,  326  Relsch  Build¬ 
ing,  Springfield,  III . NOVEMBER  4-7,  1959. 

COMMERCIAL  KITCHEN  PLANNING— Seminar  on  commercial 
kitchen  planning  at  Michigan  State  University,  East  Lansing,  Mich. 
Ralbern  H.  Murray,  American  Gas  Association,  420  Lexington  Ave., 
New  York  17,  N.  Y . NOVEMBER  9-13,  1959. 

ASME  ANNUAL  MEETING — Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  Chalfonte-Haddon  Hall.  Atlantic 
City,  N.  J.  Secretary,  O.  B.  Schier,  II,  29  W.  39th  St.,  New  York 

18.  N.  Y . NOVEMBER  29-DECEMBER  4,  1959. 

WARM  AIR  HEATING  CONVENTION— Annual  convention  of  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  at 
the  Chase  Hotel,  St.  Louis,  Mo.  G.  Boeddener,  managing  director 
of  the  Association,  640  Engineers  Bldg.,  Cleveland  14,  Ohio . 

. DECEMBER  1-4,  1959. 

ASHRAE  MEETING— Semi-annual  meeting  of  the  American  Society 
of  Heating,  Refrigerating  and  Air-Conditioning  Engineers,  and  the 
2nd  Southwest  Heating  and  Air-Conditioning  Exposition,  sponsored 
by  ASHRAE.  in  Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and 
Adolphus  Hotels,  and  the  Exposition  In  the  Memorial  Auditorium. 

Secretary  of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y . 1. 

. PEBRUART  1-4,  1960. 

ISA  INSTRUMENT-AUTOMATION  EXHIBIT— ISA  Instrument- 
Automation  Conference  and  Exhibit,  at  the  Houston  Coliseum, 
Houston.  Tex.  W.  H.  Kushnick,  executive  director.  Instrument  Society 
of  America.  313  Sixth  Ave.,  Pittsburgh  22.  Pa . 

. FEBRUART  1-5,  1960. 

GAMA  MEETING— Annual  Meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  The  Greenbrier,  White  Sulphur  Springs, 
West  Va.  H.  Leigh  Whltelaw,  managing  director  of  the  Association. 
60  E.  42nd  St.,  New  York.  N.  Y . MARCH  30-APRIL  1,  1960. 

OHI  EXPOSITION  AND  CONVENTION— 23rd  National  Oil  Heat 
and  Air  Conditioning  Exposition,  at  the  New  York  Coliseum,  held 
concurrently  with  the  28th  annual  convention  of  OHI,  at  the  Park- 
Sheraton  Hotel,  New  York  City.  Secretary,  Oil  Heat  Institute  of 

America,  Inc.,  500  Fifth  Ave.,  New  York  36,  N.  Y . 

. APRIL  4-7,  1960. 

WELDING  SOCIETY  MEETING— 41st  annual  Meeting  and  Weld¬ 
ing  Exposition  of  the  American  Welding  Society  in  Los  Angeles 
Calif.  Headquarters  to  be  announced  later.  A.  L.  Phillips,  secretar 
of  the  Society,  33  W.  39th  St.,  New  York  18,  N.  Y . 

. APRIL  25-29,  1960 

WESTERN  EXPOSITION— Third  Western  Air  Conditioning.  Heat¬ 
ing,  Ventilating  and  Refrigeration  Exhibit  and  Conference,  Shrine 
Exposition  Hall,  Los  Angeles,  Calif.  F.  J.  Tabery,  exhibit  manager, 
3443  S.  Hill  St.,  Los  Angeles  7.  Calif.  Exhibit  sponsored  by  Western 
Air  Conditioning  Industries  Association . APRIL  27-30,  1960. 

METAL  EXPOSITION  &  CONGRESS — 2nd  Southwestern  Metal 
Exposition  &  Congress,  at  State  Fair  Park,  Automobile  Building, 
Dallas,  Tex.  C.  L.  Wells,  exposition  manager,  American  Society  for 
Metals.  7301  Euclid  Ave.,  Cleveland  3,  Ohio . MAY  9-13,  1960. 

CONGRESS  ON  OCCUPATIONAL  HEALTH— 13th  International 
Congress  on  Occupational  Health,  first  to  be  held  In  the  Western 
Hemisphere,  at  the  Waldorf  Astoria  Hotel,  New  York  City.  Dr.  Leo 
Wade,  organizing  committee.  15  W.  51st  St.,  New  York  19,  N.  Y. 

. JULY  25-29,  1960. 
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Name 


A  new  development  by  Iron  Fireman 


WhirlRlast 


DUAL-FUEL  BURNER 


FOICED  DRAFT ...  no  stock  drirft  roquirod 
DUAL  FUEL . . .  gos  or  oil  —  instont  changoovor 
CLEAN ...  no  air  pollution 
PACKAGED . . .  overytfiing  baiit-fn,  rMdy  ft  gt 


Mew  high  in  comhustion  efficiency  and  fuel  economy 

with  this  revolutionary  burner  for  medium  size  boilers 


This  compact  Iron  Fireman  WhirlBlast  unit  com¬ 
bines  many  of  the  advantages  of  big  burners,  yet  it 
requires  little  more  supervision  than  the  oil  or  gas 
burner  in  your  home. 

No  stack— no  draft  proMoms.  Air  supply  is  precisely 
controlled  under  all  conditions.  The  WhirlBlast 
burner  eliminates  the  need  for  a  costly  and  un¬ 
sightly  smokestack,  and  also  eliminates  the  noise, 
bulk  and  high  power  requirements  of  induced 
draft  firing.  This  burner  starts  clean  and  burns 
clean,  with  no  soot  or  smoke  problems. 

Stoadiost  flame  ever  dovelopod.  In  the  new  Whirl- 
Blast  firing  head  Iron  Fireman  engineers  have 
solved  the  persistent  problem  of  flame  pulsation. 
A  clean,  steady,  efficient  flame  is  achieved  without 
firebox  vents  or  any  other  makeshift  device. 


Fires  gas  or  light  oi;  changes  fuels  instantly.  Quick 
fuel  changeover  can  be  accomplished  with  the  flick 
of  a  switch,  or  automatically  with  special  controls. 
Models  available  for  firing  either  gas  or  oil 
exclusively. 

A  tnie  “package”.  When  you  bolt  the  WhirlBlast 
unit  to  the  boiler  front  you  install  a  complete 
forced  draft  firing  system,  combining  air  and  fuel 
systems  and  integral  electronic  combustion  con¬ 
trols.  It  leaves  the  factory  as  an  operating  unit, 
factory  wired  and  tested.  Does  not  require  refrac¬ 
tory  combustion  chamber,  nor  any  provision  for 
secondary  air  supply. 

For  all  typos  of  boHors.  The  WhirlBlast  burner  can 
be  purchased  in  two  ways :  as  a  boiler-burner  unit 
(shown  at  right),  or  as  a  burner  alone  for  use  in 
your  present  boiler. 


CompUl*  boiUr-burnar  unit, 
rnady  to  opnral*.  Boiler  and 
burner  compose  a  single  unit, 
engineered,  assembled,  wired 
and  tested  at  the  factory, 
carrying  factory  responsibil¬ 
ity.  Requires  little  more  than 
service  connections  when  de¬ 
livered  to  the  job.  Sizes  from 
15  to  100  boiler  horsepower. 


Seni/  for  more  information 


IRON  FIREMAN 

AUTOMATIC  FIRING  EQUIPMENT 
FOR  HEATING,  POWER,  PROCESSING 


IRON  FIREMAN  MANUFACTURING  CO. 
jtJLSo  W.  106th  Street,  Cleveland  II,  Ohio 
(In  Canada,  80  Ward  Street,  Toronto,  Ontario) 

Please  send  me  more  information  and  specifications  on  the 
Iron  Fireman  WhirlBlast  burner. 
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NOW  Concrete  Thermal  Casings,  Inc. 
offers  you 

Three  improved 
customized  systems  of 


UNDEReROUND 
PIPE  INSULATION 

matched  to  the  construction  specifications  of 
any  school,  Institution  or  military  installation 


For  yovr  jobs  in  which  wator 
it  oxpoetod  to  bo  over  tho 
conduit. 

MEETS  GOVERNMENT 
SPECIFICATIONS 


For  your  jobs  in  which  wator 
may  bo  ovor  tho  conduit 
poriodkally. 


For  your  jobs  in  which  rain  or 
irrigation  wator  may  stand  ovor 
conduit  occasionally. 

WATKR  RESISTANT 
MONOLITHIC  CONDUIT 

ONE  of  these  three  widely  successful  conduit  systems  is  the  right  choice  for 
particular  sub-surface  conditions  and  job  engineering  considerations. 


b-t-u 


Contact  the  certified  CTC  Contractor  near  you  for  qualified  information  and 
eitimatet  on  the  system  best  suited  to  your  requirements. 


CENTRAL  ASIESTOS  CO. 
Ooveapert.  Iowa 

J.  I.  RUREU 

PblleaelpMa,  Pe. — aiclmieed,  Va. 

HOGE-WARREN-ZIMMERMAN 
Detroit,  Miclii9ae — Akree,  Okie 

INSULATION  INDUSTRIES 
(PecMc  Vermicullte  Centrs.,  Ltd.) 
Voaceever,  I.  C. 

MACARTHUR  COMPANY 
St.  Peel,  Mienesota 

SPRINKMAN  SONS  CONST.  CO. 

Milwoekee,  Wisconsin 
Chieefo,  Illinois— Peoria,  Illinois 

ROHRER  ROOF  DECKS,  INC. 
Kansas  City,  Kansas 

UNDERGROUND  CONDUIT  CORP. 
Waltfcam,  Mass. 


UTAH  PIONEER  CORP. 

Salt  Lake  City,  Utok 

VERMICULITE  CONTRACTORS.  INC. 
Seattle,  Waskinqten— Spokane,  Washington 
Pertiand,  Oregon 

WAGNER-SMITH  CO. 

Dayton,  Ohio 

WEATHERPROOFING,  LTD. 
Montreal,  Oiiebec 

WESTERN  ASBESTOS  CO. 

San  Francisco,  Calif. 


FOR  QUICK  FACTS 

to  help  ekooM  the  system  matched  to 
eecessary  perfermaece  or  cost  factors, 
ask  for  lelletiR  li. 


CONCRETE  THERMAL  CASINGS,  Inc. 

2107  NO.  34TH  STREET  e  SEATTLE  3,  WASHINGTON 
3020  Oront  St.,  Cvontton,  Ml.  P.  O.  Box  267,  Conton,  Mots. 


News  of  the  Month 


(Continued  from  page  14) 

The  new  reesarch  house  was  de¬ 
scribed  by  Warren  S.  Harris,  re¬ 
search  professor  at  the  University 
of  Illinois,  as  a  tri-level  dwelling 
that  reflects  current  architectural 
trends  and  incorporates  many 
“hard -to -heat”  and  “hard -to -cool” 
design  features. 


New  tri-level  l-B-R  Hydronic  Re¬ 
search  House  will  be  used  for  studies 
of  forced  hot  water  heating,  chilled 
water  cooling,  indirect  water  heating 
for  hot  tap  water,  and  snow-melting. 

Profe.ssor  Harris  explained  that 
the  industry’s  heating  and  cooling 
equipment  would  be  put  through  .se¬ 
vere  tests.  Use  of  large  glass  areas, 
cathedral-type  ceilings,  and  other 
modern  design  features  will  make 
possible  a  study  of  a  wide  range  of 
current  and  future  heating  and 
cooling  problems. 

Construction  of  the  new  10  room, 
21/2  bath  research  house  was  com¬ 
pleted  recently  in  Urbana,  Ill., 
where  the  In.stitute  has  conducted 
a  home  heating  and  cooling  re- 
e.sarch  program  in  cooi>eration  with 
the  University  of  Illinois  since 
1940. 

To  begin  about  April  1,  a  new 
se.ssion  of  the  I-B-R  school  will  in¬ 
clude  two  new  I-B-R  publications 
as  text  books.  Several  of  the  exist¬ 
ing  I-B-R  Guides  that  have  been 
used  as  text  books  in  the  course 
will  be  revised,  based  on  results  of 
latest  hydronics  research. 

One  of  the  new  publications,  to 
be  released  shortly,  will  cover  meth¬ 
ods  of  reducing  installation  costs. 
The  other  will  provide  details  of 
installation  techniques  for  the  small 
pipe  hydronic  system  which  was 
developed  and  tested  last  winter  in 
the  old  I-B-R  Research  Home.  The 
small  pipe  system  uses  flexible  tub¬ 
ing  with  diameters  as  small  as  one- 
quarter  of  an  inch. 

(Concluded  on  page  132) 
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. . .  secret  ingredient 
in  the  formula  for 


a  contented  client 


f"Chrysler’s  exclusive  all-weather  control  as¬ 
sures  ideal  indoor  climate  all  year  long  .  .  . 
regardless  of  outdoor  temperature.  This  con¬ 
trol  permits  cooling  for  perfect  comfort  in 
hot  interior  zones,  even  when  the  temperature  droj»s 
to  zero  outside.” 

"I  specified  Chrysler  packaged  air  condition- 
■L  m  ing  for  my  client  for  three  important  reasons. 

Special  features:  Only  Chrysler  includes— 
as  standard  equipment — features  like  all- 
weather  control  and  an  electronic  motor  control  that 
would  cost  up  to  $36*1  per  unit  to  add  to  ordinary  air 
conditioning.  Loiv  operating  costs:  Chrysler’s  new 
Power  Miser  compressor  keeps  power  hills  down. 
Depentlahility:  (Chrysler  has  a  25-year  reputation  for 
low  service  and  maintenance  costs.” 

"We  needed  a  versatile  air  conditioning 
installation  for  a  multiple-use  building  like 
ours  where  every  work  zone  requires  a 
different  kind  of  climate.  We  got  it  with 
Chrysler  packaged  air  conditioning.  Chrysler  offers  the 
largest  selection  of  equipment  combinations  in  the 
industry  .  .  .  with  the  exact  type  and  capacity  for 
every  job.” 

Vi  ith  Climate  by  Chrysler,  you  offer  your  clients 
much  more  than  just  coolness  for  their  air  condition¬ 
ing  investment.  Hefore  you  figure  your  next  job, 
why  not  get  all  the  facts  on  Chrysler  Packaged  Air 
Conditioning.  Contact  your  local  Chrysler  Airtemp 
Distributor.  Or  write  direct. 


►  HRYSLER 


AIRTEMP 


Airtemp  Division,  ChrytUr  Corporation,  D«pt.  1-69,  Dojrton  1,  Ohio 
Canodian  Distributor:  Therm-O-Rite  Products,  Ltd.,  Toronto,  Ontario 
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News  of  the  Month 


iff** 

•  High  Efficiency 

•  Positive  Filtration 

•  Low  Pressure  Drop  ^ 

•  Easy  Installation  &  Maintenance 

•  High  Velocity —  450  FPM 

•  Expert  Technical  Assistance 


EFFICIENCY  -  STANDARD  TESTS 


TWI  FIlTEt 

WEIGHT  TEST 
(Synthetic  Duit) 

NBS  TEST  •  METHOD 
(Atmospheric  Dust) 

DOP  TEST 

(0.3  Micron  Smoke) 

Cambridg*  AaSOLUTE*® 

e 

• 

••99.97  Min. 

Cambridg*  MICRETAIN 

e 

99 

95 

Cambridga  AEROSOLVE^  95 

• 

90  95 

80-85 

Combridg*  AEROSOLVE  85 

99 

80-85 

50-60 

Cambridg*  AEROSOLVE  35 

96 

30-35 

20-30 

Electronic  Precipitator 

99 

85-90 

60-70 

Pleated  Paper 

94 

25-30 

15-20 

2"  Cleanable 

76 

8-12 

2-5 

2”  Throwaway 

76 

8-12 

2-5 

•Practically  100%.  Test  not  practical  for  more  occurate  reading. 
INational  Bureau  of  Stondords  Discolorotion  Test. 

••Maximum  Allowable  Penetrotton  of  Dioctyl  Phtholote  Smoke 
0.03%.  Every  filter  individually  tested. 


Cambridge  AEROSOLVE  cartridges  of  955?,  85%  and  35% 
efficiency  are  all  interchangeable  for  easy  adjustment  to 
future  efficiency  requirements. 
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jy ^faSniliiicIge  Filter  Corporation 

^  734  E.  Erie  Blvd.,  Syrocuse  1 ,  N.  Y. 

Pioneers  in  High  Efficiency  Air  Cleaning 

IREPRESENTATIVES  IN  PRINCIPAL  CITIES  I 


(Concluded  from  page  130) 

CERTIFICATION 

PROGRAM 

of  ARI  meeting  with  positive 
response  from  dealers,  according 
to  nine-city,  nation-wide  survey. 

Its  Unitary  Certification  Pro- 
{rram,  launched  only  last  Januar>', 
is  meeting  with  enthusiastic  re¬ 
sponse  from  dealers,  states  Air- 
Conditioning  and  Refrigeration  In¬ 
stitute,  Washington,  D.C.,  on  the 
basis  of  a  series  of  interviews  with 
air-conditioning  dealers  in  Phila¬ 
delphia,  New  York,  Chicago,  San 
Francisco,  Fort  Worth,  Birming¬ 
ham,  Miami,  Cedar  Rapids,  and 
Washington,  D.C. 

Of  thirty-three  dealers  inter¬ 
viewed,  twenty-seven  of  them,  or 
82  per  cent,  not  only  were  aware  of 
the  program,  but  accurately  de¬ 
scribed  its  purpose  and  showed  a 
keen  awareness  of  the  benefits  to 
the  industry.  The  interviews  were 
conducted  by  representatives  of 
Walter  Gerson  &  Associates,  Wash¬ 
ington,  D.  C.  market  researchers. 

As  a  spot  check,  the  twenty-seven 
dealers  who  knew  of  the  program 
were  asked  to  state  in  their  own 
words  what  they  thought  the  pur¬ 
poses  of  the  program  were. 

All  of  them  gave  accurate  re¬ 
sponses,  with  the  two  most  fre¬ 
quently  mentioned  being:  (1)  to 
prevent  misrepresentation  to  the 
public  and,  (2)  to  prevent  unfair 
competition  from  unethical  dealers. 

The  dealers  w'ere  in  almost  uni¬ 
versal  agreement  that  the  ARI  Seal 
and  the  Unitary  Certification  Pro¬ 
gram  will  prove  to  be  powerful  sales 
tools  in  the  coming  months.  A  more 
extensive  survey  of  dealer  attitudes 
is  contemplated  at  a  later  date. 

The  Institute  has  issued  a  new 
edition  of  its  Directory  of  Certified 
Unitary  Air-Conditioners  for  the 
period  July  1  to  September  30, 
1959.  It  supersedes  all  previous  di¬ 
rectories  and  supplements.  Rating 
data  on  1,611  models  are  included, 
the  products  of  41  of  47  manufac¬ 
turers  participating  in  the  program, 
which  is  jointly  sponsored  by  ARI 
and  National  Warm  Air  Heating 
and  Air  Conditioning  Association. 
The  47  manufacturers  account  for 
over  80%  of  the  units  made. 
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SHtLl  vtssns 

With  106  Years' 


experience  in 
building  pressure  vessels  .  .  . 
w**  swp-  from  boilers  to  reactors,  we're  able 

ready  to  fill  all  your  needs. 

We  have  the  shears,  planers,  power  rolls,  automatic 
welders  and  mechanics  to  meet  all  ASME  standards. 

WRITE  FOR  RECOMMENDATIONS  AND  ESTIMATES  ON  YOUR  SHELL  VESSEL  WORK  TO 


Automatic  welder  used  on  a  shell  and  tube  vessel  in  the 
Frick  shops  at  Waynesboro.  Penna. 


Compressed  air  for  a  wind  tunnel 
conditioned  with  Frick  equipment. 


Frick  reactor  shells  are  built  by  ASMS  qualified 
welders. 


ANSWER 

AMERICA 

ANSWERS  YOUR  TELEPHONE 
24  HOURS  EVERY  DAY 

Let  us  Answer  Your  Emergency  Colls  .  .  . 
Dispatch  and  Route  Your  Servicemen. 

Offices  everywhere,  Answer  America's  efRcient  secretaries  will 
promptly  call  your  servicemen.  This  new  network  of  telephone 
answering  exchanges  covering  most  cities 
V  in  United  States,  Canada  and  Mexico, 

will  increase  your  business  and 
offer  more  efficient  service  to 
your  customers.  For  complete 
information,  write  Answer 


America  or  look  for  Answer 
America  in  the  white  sec* 
.  tion  of  your  telephone 
I  directory,  or  call  Informa- 
ftion. 


ANSWER  AMERICA  INC. 

55  East  WaskiRQtoR  St.,  Chicago  2,  III.,  RAadolph  4-2339 


....to  beat  sun  heat 

SPRAY  " 
NOZZLES 

for  evaporative 

ROOF  COOLING 


peraloi®^ 


Streamieto* _ 


c  or  Cooling  p-*— 

for  Roof  CO. 

PRAYIHG 

I26A  *0^0^  .  Oi«OH»2! 


...  npn 
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Burt  Free  Exhaust  Fan 
Ventilators  Rout  Heat 
and  Fumes  Fast  in 

IRUE  I  EM PER!s 

New  Saybrook  Forge  Plant 


Designed  and  built  by  The  Austin  Company,  Cleveland, 

Ohio,  True  Temper’s  multi-million-dollar  Saybrook  Forge 
Plant  uses  eighteen  54"  and  eighteen  42"  Burt  Free  Exhaust 
Fan  ventilators  to  provide  a  two-minute  air  change  dependably 
and  economically  .  .  .  The  entire  discharge  in  Burt  Free 
Exhaust  Fan  ventilators  is  vertically  upward,  with  no  internal 
baffles  to  impede  the  full  flow  of  air.  This  highly  efficient 
design  provides  power  capacities  of  41,700  cfm  for  each  54" 
ventilator  and  24,000  cfm  for  each  42"  unit  .  .  .  Fresh  air 
at  low  cost  is  available  for  your  plants,  too,  from  Burt’s  complete 
line.  There’s  a  type  and  size  for  every  ventilating  need. 


FRtB  f>»t9  Book! 

Writ*  for  Burl  Data  Book  SPV-101G.  It  supplits 
quick  data  on  Burl's  compUt*  line  of  modern 
Roof  Ventilators. 

FAN  B  GRAVITY  LOUVERS  SHEET  METAL 
VENTILATORS  SPECIALTIES 


Manufacturing  Company 

49  E.  South  St.  Akron  11,  Ohio 

Member  Air  Moving  It  Conditioning  Association,  Inc. 


BRERY  STATED 
NEWS  ITEMS 


William  E.  Fenner  and  Charles 
Y.  Proffitt  have  announced  the  for¬ 
mation  of  the  firm  of  Fenner  and 
Proffitt,  Consulting  Engineers, 
with  offices  at  107  Rountree  St., 
Wilson,  N.  C.  Mr.  Fenner,  holder  of 
a  BSME  degree  from  Duke  Univer¬ 
sity,  was  previously  with  the  con¬ 
sulting  engineering  firms  of  Zum- 
walt  and  Vinther,  Dallas,  Tex.,  and 
L.  E.  Wooten  &  Co.,  Consulting  En¬ 
gineers,  Raleigh,  N.  C.,  and  has  been 
in  private  practice  in  Raleigh  for 
the  past  year  and  one-half.  Mr. 
Proffitt,  a  graduate  of  N.  C.  State 
College  in  electrical  engineering, 
has  previously  worked  for  B.  0. 
Vannort  Engineers  Inc.,  Charlotte, 
N.  C.,  was  a  field  engineer  for  the 
Rural  Electrification  Administra¬ 
tion  for  six  years,  and  for  the  past 
five  years  has  been  with  L.  E, 
Wooten  &  Co.  .  .  . 

The  Virginia  Society  of  Pro¬ 
fessional  Engineers’  Char¬ 
lottesville  Chapter  announces  the 
election  of  E.  M.  Mittendorff,  Char- 
lotte.sville,  president  for  the  1959- 
1960  chapter  year.  Elected  vice- 
president  is  Joseph  Devoy  of 
Waynesboro;  and  Charles  E.  Echols 
of  Charlottesville  is  the  new  secre¬ 
tary-treasurer.  Mr.  Mittendorff  is  a 
past  president  of  the  Illinois  Chap¬ 
ter  of  ASHRAE  and  a  member  of 
the  TAC  on  steam  and  hot  water 
heating.  For  the  past  nine  years  he 
has  been  director  of  utilities  and 
lecturer  in  mechanical  engineering 
at  the  University  of  Virginia.  .  . 


Plumbing  inspector  Robert  H. 
Watson,  Elkhart,  Ind.,  is  the  recipi¬ 
ent  of  the  1959  Copper  &  Brass 
Achievement  Award.  In  1928  Mr. 
Watson  set  up  shop  in  Elkhart  as 
plumbing  contractor  and  installed 
the  first  piping  job  in  Elkhart  that 
was  done  in  copper  with  flared  fit¬ 
tings.  In  1932  he  installed  an  ex¬ 
hibition  job  of  copper  piping  in  a 
new  heating  installation  in  Chicago 
for  an  executive  of  American  Radi¬ 
ator  Company,  the  first  usage  of 
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copper  for  heating  lines.  The  code 
which  he  engineered  as  plumbing 
inspector  has  become  a  model  which 
many  cities  and  the  National  Code 
have  used  as  a  basic  guide  to  define 
the  practical  usage  of  copper  in 
plumbing,  heating  and  drainage  ap¬ 
plications  on  an  economical  basis. 
He  is  an  active  member  of  the  Indi¬ 
ana  Chapter  and  of  the  national 
American  Society  of  Sanitary 
Engineering. 

NEW  OUTLETS 

Crutcher-Rolfs-Cummings,  Inc., 
with  general  headquarters  in  Hous¬ 
ton,  Tex.,  a  branch  office  in  Farm¬ 
ington,  N.  Mex.,  and  a  Canadian 
operation,  known  as  Canadian 
Equipment  Sales  &  Service  Co., 
Ltd.,  located  in  Edmonton,  Alberta, 
has  been  appointed  distributor  of 
the  complete  line  of  Johns-Man- 
VILLE  fiber  glass  pipe  wrap  products. 
The  line  includes  reinforcing  pipe 
wrap,  outer  wrap  and  hand  wraps. . . 

Baltimore  Aircoil  Company, 
Inc.  announces  the  recent  appoint¬ 
ment  of  Paller  Engineering  Co., 
Indianapolis,  Ind.,  to  handle  its 
condensers  and  towers.  With  a 
branch  office  in  Fort  Wayne,  Paller 
will  represent  B.A.C.  in  Central  and 
Northern  Indiana.  .  . 

A  shift  toward  a  new  distribu¬ 
tion  pattern  got  underway  with  the 
announcement  that  Crane  Com¬ 
pany  had  turned  forty-four  mar¬ 
kets  over  to  indei)endent  wholesal¬ 
ers.  The  largest  transfer  took  place 
in  the  company’s  former  sixth  sales 
district  where  Crane  Co.  of  Min¬ 
nesota  was  sold  to  the  Ordway  fam¬ 
ily  for  an  undisclosed  price.  Crane 
Co.  of  Minnesota  embraced  11 
branches  in  five  west  north  central 
states  and  was  a  sales  subsidiary  of 
Crane  Co.,  Chicago.  The  branches 
will  be  operated  under  the  name 
Crane  &  Ordway  Co.,  continuing  an 
association  with  Crane  Co.  that  be¬ 
gan  in  1892. .  . 


Never  before  has  tlie 

Henry  Pratt  slogan  "Creative  Engineering 
for  Fluid  Systems"  been  more  aptly  proven 
as  truth— for  creativity  and  experience 
have  combined  with  a  most  sophisticated 
result— the  totally  new 
MONOFLANGE  MK-H.* 

Stemming  from  four 
years  of  laboratory  and 
field  development,  this 
compact  and  sensible 
valve  will  impress  and  de¬ 
light  those  with  a  feeling 
for  quality  and  economics. 

The  Monoflange  MK-II 
is  a  versatile  valve  with  a 
wide  variety  of  sizes,  ma¬ 
terials,  and  operators  — 
among  which  is  the  all 
new  SIDEWINDER^a  totally 
enclosed  manual  operator  designed 
to  be  the  perfect  mate  for  the  MK-II 

We  believe  this  is  a  significant  contribution 
to  the  valving  art— one  which  will  establish  a  new 
trend  in  the  low  price  field.  You  will  want 
one  to  test  for  yourself. 


^  (g)  _ 

IMonofian9e  MIC-II 

RUBBER  SEAT  BUTTERFLY  VALVE 


The  Trane  Company  opened  a 
new  sub-office  at  1029^2  North 
Mills  Street,  Orlando,  Fla.  James  A. 
Driver,  35,  formerly  of  the  compa¬ 
ny’s  Gainesville,  Fla.,  office,  has 
been  assigned  to  the  new  sub¬ 
office.  .  . 


HENRY  @ 

PKAT’ 1 


Sjclmportant  things  are  happening  at  the  Pratt 
Research  Laboratories— as  evidenced  by  this 
new  product,  the  first  of  a  series  to  be 
announced  as  part  of  the  new  line  for  1960. 


Henry  Pratt  Company/  319  West  Van  Buren  St.,  Chicago  7,  Illinois 

Representatives  in  principal  cities. 
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Cleaver-Brooks  starting  service  sends  Progress  packaged  boilers 
off  to  a  right  start . . .  assures  tip-top  boiler  performance . . . 
greater  customer  satisfaction. 

This  unique  starting  service  is  typical  of  many  extra  values  you  enjoy 
when  you  install  America’s  finest  commercial  heating  boiler  .  .  .  more 
evidence  of  Cleaver-Brooks  undivided  responsibility  for  boiler  performance. 

1.  Every  Progrew  boiler  is  started  by  a  trained  Cleaver- Brooks  service¬ 
man.  He  adjusts  it  carefully  for  fuels  and  loads  on  job  site.  This 
means  fewer  hours  on  the  job  for  you  .  .  .  less  cost  .  ,  .  fewer  caJl  backs. 

It  means  superior  performance,  more  satisfied  customers. 

2.  Cleaver-Brooks  serviceman  trains  the  boiler  attendant  .  .  .  instructs 
him  in  the  care  and  operation  of  the  boiler.  This  relieves  you  of  the 
time  and  cost  of  this  important  follow-up  responsibility. 

Other  important  profit-making  advantages  in  the  Progress  packaged 
heating  boiler:  packaged  design,  fully  factory-tested,  ready  to  install  on 
the  job  site.  Clean,  quiet  operation.  High  efficiency:  80%  guaranteed. 
Hinged  doors  simplify  maintenance. 

Built  by  America’s  largest  builder  of  packaged  boilers. 

Cleaver-Brooks  Progress  Boilers — seven 
sizes  to  2,010,000  Biu. — for  all  types 
of  commercial  heating  with  oil,  gas  or 
combination  oil  gas.  Write:  Dept.  J, 

315  E.  Keefe  Ave.,  Milwaukee  12,  Wis. 

Cleanser  ^Brooks* 

Progress 

Paekagtd  Heaiisg  Boiler 


Briefly  Sfafed 


Thirteen  certified  specialty  con¬ 
tractors  across  the  country  have  al¬ 
ready  been  licensed  by  Concrete 
Thermal  Casings,  Inc.,  Seattle, 
Wash.,  to  install  its  three  systems 
of  underground  pipe  insulation.  The 
growing  network  of  certified  con¬ 
tractors  have  the  technical  informa¬ 
tion  necessary  to  counsel  and  quote 
on  projects  as  w’ell  as  handle  the 
installation  of  the  three  systems 
using  certified  materials  and  pro¬ 
cedure.  Each  contractor  assumes 
undivided  responsibility  for  the  in¬ 
stallation  and  performance  of  the 
systems.  Certified  contractors  in¬ 
clude:  Insulation  Industries  (Pa¬ 
cific  Vermiculite  Contractors  Ltd.), 
Vancouver,  B.C.;  MacArthur  Co., 
St.  Paul,  Minn.;  Sprinkmann  Sons 
Construction  Co.,  Milwaukee,  Chi¬ 
cago,  Peoria;  Vermiculite  Contrac¬ 
tors,  Inc.,  Seattle,  Portland,  Spo¬ 
kane;  Weatherproofing  Ltd.,  Mont¬ 
real ;  Hoge- Warren -Zimmerman, 
Detroit,  Akron;  Underground  Con¬ 
duit  Corp.,  Boston;  Utah  Pioneer 
Corp,,  Salt  Lake  City;  Wagner- 
Smith  Co.,  Dayton ;  Western  Asbes¬ 
tos  Co.,  San  Francisco;  Central  As¬ 
bestos  Co.,  Davenport,  Iowa;  J.  B. 
Eurell,  Philadelphia,  Richmond, 
Va.;  and  Rohrer  Roof  Decks,  Inc., 
Kan.sas  City,  Kansas.  .  . 

E.  W.  Robinson  Supply  Co.,  6505 
Foster  St.,  Houston,  Tex.,  has  been 
appointed  distributor  of  JOHNS- 
Manville  asbestos  pipeline  felts 
and  the  complete  line  of  fiber  glass 
pipeline  products.  Since  its  estab¬ 
lishment  in  1953,  Robinson  Supply 
has  been  handling  the  fiber  glass 
products  manufactured  by  L.O.F. 
Glass  Fibers  Company  which  re¬ 
cently  merged  with  Johns-Manville. 
Robinson’s  general  headquarters 
are  in  Houston  with  branch  opera¬ 
tions  in  Denver,  Colo.,  Ponca  City 
and  Tulsa,  Okla„  Dallas,  Texas  and 
Salt  Lake  City,  Utah.  .  . 

Three  distributors  have  been  ap¬ 
pointed  by  A.  M.  Byers  Co.,  Pitts¬ 
burgh,  Pa.,  to  handle  the  firm’s  4-D 
wrought  iron  pipe.  Norvell-Wilder 
Supply  Co.,  Shreveport,  La.;  Hud¬ 
son  Pipe  Nipple  Mfg.  Co.,  Brooklyn, 
N.  Y.,  and  J.  R.  Detering  Co.,  Sac¬ 
ramento,  Calif.  .  . 

(Continued  on  page  138) 
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Webster  fuel  oil  bandling  equipment 


from  tank  to  burner  — 
a  oomplete  line  for  all  eommerolal 
and  Industrial  applloatlons 

Problems  in  handling  fuel  oils?  High  lift, 
big  capacity,  heavy  No.  5  and  No.  6  grades  ? 
Webster  has  the  answer  in  a  full  line-up  of 
pumps— supply,  transfer,  booster  and  burner 
models.  Choose  from  direct  drive  or  belt- 
driven  units— in  a  wide  capacity  range.  Web¬ 
ster  pumps  are  compact,  install  with  a  min¬ 
imum  of  plumbing.  With  each  you  get  a  full 
measure  of  dependable  operation  to  match 
the  most  rugged  and  demanding  service. 


RV-2000  f«Ml  oil  ra9ulating  valv* 
For  all  fuel  oils  —  No.  1  through 
No.  6.  Combines  pressure  regula¬ 
tion  and  cut-off.  Capacities  up  to 
100  gph.  Pressure  ranges  —  80  to 
150  psi,  90  to  250  psi. 


e«//  th9  mmn  from  KfMmier 

—  Of  write  for  engineering  bulletins  FU3-I,  FU3-2,  fU3-3 


HEATING 


WEBSTER 

our[^ 


DIVISION 

ELECTRIC 

RACINE  •  WI8 


Ih  year 


Ift.MI.,*.  A-IM 


Here’s  the  LOW  COST  Answer  to  the  Hot  Water  Problem  for  Coin-operated 
Laundries,  Restaurants,  Motels,  Schools,  Clinics,  Apartments,  Small  Plants 

EWING  HEAVY-DUTY  AUTOMATIC  COMMERCIAL 


Uses  Any  Type  Gas 


Vertical— 
Requires  So 
Little  Floor 
Space! 

No  Expensive 
Stor^e 
Tanks 
Needed! 


Low  Original 
Cost! 

Economical 
Oporation! 
Trouble-Free 
Operation! 
Simple  To 
Install! 
Automatic 
Controls! 

Write  or  wire  for 
prices  and 
compiete  detoiis 


Hot  Water  Heater 


Provides  a  constant,  plentiful  supply  of  180  degree  HOT  WATER! 
Automatic  TROUBLE-FREE  operatiem!  Compaet!  .  .  .  Quickly 
and  easily  installed  ,  .  and  ABSOLUTELY  SAFE!  Amazingly 
efficient  and  economical.  .\sk  a  Ewing  user  what  he  thinks  of  his 
Ewing  heater. 

THREE  SIZES:— 190.000— 315,000— .mono  BTU  input.  Recov¬ 
ery  capacities  up  to  500  gallons  per  hour  at  100  degree  tempera¬ 
ture  rise.  Storage  capacities  ,50  to  14.5  gallons.  Inside  surfaces 
treated  with  metal  protective  to  assure  long  life  and  clean,  clear 
water.  Heavy  duty  magnesium  rod  incorporated  with  each  unit. 

Constrnefed  in  accordance  with  raqalrements  of  A.S.M.H. 
Boiler  and  Pressure  Cede.  Each  heater  Is  registered  with 
National  Board  of  Boiler  and  Pressure  Inspectors.  All 
Safety  controls  llstod  by  AGA. 


MANUFACTURING  CO 


254  5  NW  1  O 


P.  O.  BOX  875 


OKLAHOMA  CITY,  OKIA 
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(or  FUME 


CONTROL 


install 


FUXAUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  fume  and  dust 
control,  and  ventilation  uses. 
Extremely  flexible,  durable, 
and  lightweight. 

Exceptionally  easy  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  I  Va'*  thru  36"  i.d. 


MfHIto  §9f 

DteMbetara 
in  nil  erincleni  cMm 


THE  PLEXAUST  COMPANY 


D*Ft.  HV-« 


1-  PAHK  AVE  NEW  YORK  17,  N  Y 


Briefly  Stated 
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Harry  J.  Clark,  administrator  of 
the  heating  and  air  conditioning  di¬ 
vision,  Modine  Mfxj,  Co.,  Racine, 
Wis.  has  terminated  his  connection 
with  the  company  to  become  presi¬ 
dent  of  a  new  corporation  formed  to 
represent  Modine  in  the  New  York 
City  sales  territory.  The  new  cor¬ 
poration  of  HAVCO,  Inc.  formed  by 
Mr.  Clark  and  his  two  associates, 
Sidney  L.  Gayle  and  Harry  A.  King, 
will  handle  the  company’s  entire 
line  of  heating  and  air  conditioning 
equipment.  The  address  of  the  new 
firm  is  70  E.  45th  Street,  New  York 
City.  .  . 

The  following  distributors  of 
welding  fittings,  flanges,  and  other 
piping  components  have  been  named 
by  TUBE  TURNS  DIVISION  OF  CHEME- 
TRON  CORP.,  Louisville,  Ky. :  Raritan 
Supply  Co.,  Nixon,  N.  J.,  with  dis¬ 
play  rooms  in  New  Brunswick  and 
Red  Bank;  New  Hampshire  Supply 
Co.,  Manchester,  N.  H.;  National 
Plumbing  &  Heating  Supply  Co., 
Providence,  R.  I.;  Charleston 
Supply  Co.,  Charleston,  S.  C. ;  John 
Day  Rubber  &  Supply  Co.,  Omaha, 
Neb.;  and  C.  S.  Mersick  Co.,  New 
Haven,  Conn. 

j 

BURGEONING  BUSINESS 

Effective  August  1,  Ehret  Mag¬ 
nesia  Mfg.  Co.,  Valley  Forge,  Pa., 
and  Baldwin-Hill  Co.,  Trenton,  N. 
J.,  are  merged.  The  new  company, 
BALDWIN  -  EHRET  -  HILL,  INC.,  with 
main  offices  in  Trenton,  N.  J.,  is 
expected  to  be  a  strong  factor  in 
the  industrial  and  home  insulation 
field  with  five  plants  located  in 
various  parts  of  the  country.  Ehret 
Magnesia,  founded  in  1897,  has  a 
well  established  position  in  the  in¬ 
dustrial  insulation  field  as  a  manu¬ 
facturer  of  85%  magnesia  and  cal¬ 
cium  silicate  high  temperature  insu¬ 
lations.  Founded  in  1935,  Baldwin- 
Hill  manufactures  a  complete  line 
of  mineral  wool  thermal  insulations 
and  acoustical  products.  It  recently 
introduced  rigid  polyurethane  foam 
pipe  insulation  for  low  temperature 
use.  Together,  the  merged  company 
can  supply,  from  its  own  plants, 
insulation  products  covering  a 


A  PROCESS 
FAN? 


READILY  AVAILABLE: 

WESTINGHOUSE  RUGGED, 
VERSATILE  FANS  for  handling 

air,  gas,  fumes,  vapors  in  industrial 
processes  .  .  .  also  in  a  variety  of 
types  for  ventilation  and  materials 
handling. 

Call  your  nearest  Sturtevant  Divi¬ 
sion  Sales  Engineer— or  write  West- 
inghouse  Electric  Corporation,  Hyde 
Park,  Boston  36,  Massachusetts. 

J-80681 

you  CAN  BE  SUWE...IP  itIs 

A^stinghouse 

Plants  at  Hyde  Park,  Massachusetts; 
LaSalle,  Illinois;  Berkeley,  California. 

WATCH  *‘WE8TfNOHOUSC  LUCILLK  BALL- 
DCSl  ABNAZ  SHOWS'*  CBS  TV  MONDAYS 
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Motor  Oporotors 
lor  control  of 

valves,  dampers,  sequencing  devici 
and  other  similar  applications 


Barber-Colman  offers  a  line  of  electric  motor  operators  for  operation  of 
a  wide  variety  of  control  mechanisms.  A  few  applications  include  steam 
and  water  valves,  butterfly  valves,  multiple  ratio  fuel  valves,  oil  and 
gas  burners.  Vortex  control,  speed-changing  screws,  exhaust  dampers. 


Typical  Motor  Operator 


Adiasfable  Drive  Croak 

Crank  arm  ranga  adjustabla  from  to 

3*/a'‘.  Adjustabla  on  shaft  through  360°. 


Briefly  Stated 


temperature  range  from  450  deg. 
below  zero  Fahrenheit  to  2,000  deg. 
above.  .  . 

The  first  3-ton  residential  gas  air 
conditioner  manufactured  by  bry- 
ANT  MANUFACTURING  CO.,  Indianapo¬ 
lis,  Ind.,  came  off  the  production 
line  May  13th  in  a  ceremony 
attended  by  many  of  the  company’s 
top  executives  and  engineers.  An 
air-cooled  absorption  refrigeration 
machine  designed  for  outside  in¬ 
stallation,  the  new  unit  uses  am¬ 
monia  and  water  as  the  refrigerant 
and  absorbent. . . 

Production  of  Permaglas  water 
heaters  has  just  been  initiated  at  a 
new  A.  0.  SMITH  plant  in  Newark, 
Calif.  The  development  is  designed 
to  enable  A.  0.  Smith  to  better 
serve  the  fast-growing  West  coast 
market.  Until  now,  Permaglas  water 
heaters  were  produced  only  at  Kan¬ 
kakee,  III. . . 

WALWORTH  CO.,  New  York,  N.  Y., 
has  announced  that  it  has  organ¬ 
ized  a  new  French  corporation  to 
manufacture  and  sell  valves  for 
pipe-lines  in  France  and  the  French 
colonial  possessions.  The  new  cor¬ 
poration  is  called  Grove-France, 
S.  A. . . 

GIBSON  REFRIGERATOR  CO.,  Green¬ 
ville,  Mich.,  has  purchased  the 
air  conditioner  coil  manufacturing 
equipment  of  o.  a.  sutton  corp., 
C.  J.  Gibson,  Jr.,  president  of  the 
Hupp  Corp.  division,  announced. 
Purchase  price  was  not  disclosed. 
The  equipment,  installed  in  Sutton’s 
Wichita,  Kan.,  plant  will  be  moved 
to  Greenville.  The  new  production 
line  will  be  in  operation  by  fall.  0. 
A.  Sutton  Corp.  ceased  production 
of  air  conditioners  early  last  year. 
The  equipment  purchased  by  Gibson 
makes  air  conditioner  evaporators 
and  condensers. . . 

Acquisition  of  air-maze  corp., 
Cleveland,  Ohio,  by  The  Rockwell- 
Standard  Corporation  of  Coraopolis, 
Pa.,  has  been  revealed  through  a 
joint  announcement  by  the  manage¬ 
ment  of  the  two  firms. 

Air-Maze  is  a  leader  in  the  filtra¬ 
tion  equipment  field.  It  will  operate 
as  a  subsidiary  of  Rockwell-Stand¬ 
ard  Corporation.  .  . 


FEATURES 

Ceatrel  Forint 

Two-po*ition,  floating,  proportional. 

Volvo  Llnhogot 

Wida  variaty  of  factory-atsamblod 
Barbar-Colman  motor-oparatad  valvat 
availablo.  Motor  oparators  may  ba  usad 
to  oparata  othar  makas  and  typat  of 
rotary  or  slip-stam  valvat. 

Ootpot  Torqno  Kongo 

16  to  750  lb  in. 

Ad|nifablo  Timing 

Optional. 

Powor  Roqniromonts 

24,  IIS,  or  230-volt,  a-c  only. 

Limits  of  Trovol 

180°  standard.  Othar  limits  availabla. 

Anxiliory  Switchot 
Soma  modalt  incorporata  built-in  auxiliary 
switch.  Auxiliary  switch  kits  availabla  for 
othars.  Adjustabla. 

Ontpot  Shaft 

V2"  Of  diamatar,  dapanding  upon 
output  torqua. 

Goar  Train 

Pracition-hobbad  gaart. 


Oil-Snbmorgod 

Barbar-Colman  thadad  pola  induction 
motor  and  gaar  train  taalad  in  oil  for 
long  life  and  maintananca-fraa  operation. 


Saquanca  Controller 


Globa  Valve 


Proportional  Motor  Oporotor  with  Intogrol  Tomporotnro 
Sooting  Bnlb  and  Control  Moehonitm. 

Provides  proportional  control  of  tamparatura  regulating  devices — 
a  control  system  in  itsalf  for  many  applications.  Can  ba  usad  on 
any  valve  assembly  or  controller  normally  furnished  with  Barbar- 
Colman  proportional  oparators.  Positive  positioning.  Adjustabla 
throttling  ranga.  10  feat  of  armored  capillary  furnished  as  stand¬ 
ard.  Two-wira  connection  to  any  convenient  I  IS-volt  power  source. 


Call  your  Barbar-Colman  control  office  or  write  today,  outlining  your  raquiramants. 

"Better  Control . .  .Electrically’’ 

Barber-Coi-m AN  Company 

Dept.  T,  1 302  Rock  Street,  Rockford,  Illinois,  U.  S.  A. 
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AirMi!?***' 


LO-BOY 

CENTRIFUGAL 
ROOF  EXHAUSTERS 


Enhance  The  Beauty 
Of  Building  Skylines 


Lowest  Silhouette  Design 
FOIWARD  OR  lACKWARD  CURVE 
WHEEL  WITHIN  ....  OR  OUT  OF 
SCROLL  HOUSING  ^ 


Motor  mounting  on  side  of  struc¬ 
ture  support  .  .  .  out  of  line  of  air 
stream  reduces  height  of  Lo-Boy 
models  nearly  50%  of  older  de¬ 
signs. 


LOW  WIND  RESISTANCi 
SIZES  10".-72"  SOO-47,000 
CERTIFIED  C.F.M.  RATIN6S 


•  QUALITY  e  REAUTY 

e  PROVEN  PERFORMANCE 


See  Sweat's  File  20c/ Amm  or 
Write  tor  belletie  AC-100-59 

AMMERMAN  00.,  INC. 

P.  O.  Res  ItZ  SHIIwater,  Mlaaeseta 

HEMBEII  OF  THE  AIR  MOVINB  A 
eONDITIONINa  ABSN. 


Briefly  Stated 


Establishment  of  a  Marine  De¬ 
partment  with  Henry  E.  Cardenas 
as  product  manager,  has  been  an¬ 
nounced  by  DUNHAM-BUSH,  INC., 
West  Hartford,  Conn.  Mr.  Cardenas 
will  make  his  headquarters  at  the 
company’s  New  York  office.  For  five 
years,  Mr.  Cardenas  was  chief 
designer.  Air  Conditioning  Depart¬ 
ment,  Stevens  &  Wood,  Inc.,  New 
York  naval  architects  and  marine 
engineers.  For  the  past  year,  he  has 
served  as  project  engineer  with  the 
Hi-Press  Air  Conditioning  of 
America. 


Leon  T.  Mart,  chairman  of  the 
board  of  directors  of  The  Marley 
Company,  Kansas  City,  Mo.,  died 
Sunday,  May  17,  following  a  heart 
attack.  He  had  ju.st  returned  to  his 
home  after  having  spent  three 
months  in  California  recuperating 
from  an  attack  suffered  while  vaca¬ 
tioning  there.  Mr.  Mart  formed  the 
Marley  organization  in  1922  and 
was  its  president  from  that  time 
until  March  21,  1959,  when  he  be¬ 
came  board  chairman.  As  an  engi¬ 
neer  and  inventor  in  the  specialized 
field  of  industrial  water  cooling,  he 
gained  world  recognition.  His  books 
and  publications  in  this  field  are  ac¬ 
cepted  text  books  in  many  engineer¬ 
ing  schools.  He  held  a  number  of 
inventions  pertaining  to  water  cool¬ 
ing  towers  and  was  the  originator 
of  many  types  of  towers  currently 
in  use. 

RECENT  APPO'NTMENTS 

Appointment  of  J.  W.  Hosier  as 
marketing  manager  for  Kewanee 
and  Nesbitt  product  lines  is  an 
nounced  by  American-Standard 
Industrial  Division,  Detroit,  Mich. 
Replacing  him  as  air  conditioning 
products  marketing  manager  is 
R.  A.  Loebl,  who,  prior  to  join 
ing  American  Standard’s  American 
B’ower  Division  in  1951,  had  been 
an  instructor  in  mechanical  engi 
neering  at  Norwich  University  and 
the  University  of  Notre  Dame. 
H.  C.  Grubb  is  appointed  product 
manager  for  centrifugal  refrigera¬ 
tion  compre.s.sors,  replacing  Mr. 
Loebl.  .  . 

As  part  of  a  major  sales  realign¬ 
ment,  Thomas  B.  Man.sfield  and 


AIR  VELOCITY 


No.  400 


One  Instrument 
Tells  Both 
Air  Velocity  and 


•  Reads  directly  in  feet  per 
minute  and  inches  of  water. 

•  Check  off  velocities  from  400 
to  10,000  F.P.M. 

•  All  static  pressures  from  0  to 
10"  of  water. 

Tests  fan  and  blower  dis¬ 
charge  and  inlet  pressures, 
pressure  drop  across  filters, 
balances  air  conditioning 
systems,  etc.  Complete  kit 
includes  dual  purpose 
manometer,  18"  stainless 
steel  pitot  tube,  Magne- 
clip  mounting  panel  and 
all  necessary  fittings,  tub¬ 
ings,  instructions  and  ac¬ 
cessories. 

Write  today  for  literature  and  prices. 


F.  W.  DWYER  MFC.  CO. 


#.0.  Bei  373-N  Michi9aii  City,  Ind. 


140 


AUGUST,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Briefly  Stated 


Richard  D.  Pennstrom  have  been 
named  regional  managers  for  the 
Cleaver-Brooks  Company,  H.  F. 
Holtz,  sales  manager,  announced. 
Holtz  said  the  appointments  com¬ 
plete  a  program  of  selecting  and 
training  regional  managers  to  ad¬ 
minister  the  sale  of  the  firm’s  pack¬ 
aged  boiler  products.  He  said  the 
company  has  designated  five  re¬ 
gional  managers  in  recent  months 
to  cope  with  agent  expansion  and 
sales  growth.  Ten  years  ago  the 
company  had  twenty  agents.  Today 
it  has  over  60.  .  . 

Walter  A.  Roeder  is  named  re¬ 
gional  sales  manager  for  PLUMB¬ 
ING  Products  Div.,  Zurn  Indus¬ 
tries,  Inc.  From  his  Philadelphia 
headquarters,  he  will  .supervise  the 
sale  and  service  of  engineered 
plumbing  controls  throughout  East¬ 
ern  Pennsylvania,  Southern  New 
Jersey  and  Delaware.  He  will  also 
direct  the  activities  of  the  newly- 
opened,  fully -stocked  east  coast 
Zurn  warehouse  which  is  located  at 
the  same  Philadelphia  address.  .  . 

John  D.  Tas.san  has  been  ap¬ 
pointed  territorial  manager  for 
northern  California  by  Tuck-Aire 
Furnace  Co.,  San  Francisco,  Calif. 
He  has  been  active  in  the  sheet 
metal  and  heating  busine.ss  for  12 
years,  holding  both  sales  and  man¬ 
agement  positions  at  the  wholesale 
level  with  various  firms.  .  . 

Appointment  of  Keith  T.  Davis 
as  manager  of  gas  air  conditioning 
for  Bryant  has  been  announced. 
Mr.  Davis  comes  to  Bryant  from 
Syracuse  where  he  was  assistant 
to  the  .senior  vice-president  of  Car¬ 
rier.  Prior  to  that  assignment,  he 
held  important  engineering  and 
executive  posts  with  Affiliated  Gas 
Equipment,  Inc.,  which  merged 
with  Carrier  in  1955.  .  . 

Frick  Company,  Waynesboro, 
Pa.,  announced  the  appointment  of 
David  J.  Wood  as  an  a.ssistant  .sales 
manager.  His  efforts  will  be  pri¬ 
marily  devoted  to  the  resale  of 
equipment  through  franchi.sed  con¬ 
nections  such  as  distributors,  air 
conditioning  contractors,  and  deal¬ 
ers.  In  the  twenty-one  years  since 
graduation  from  engineering  school. 


A  IMa  2K  cooliim  tow«r  b  tii*  h«art  of 
o  1600-ten  air  conditionino  tysfom  for 
Iho  3000  guort  rdomt,  4  dining  rooms, 
grand  boilroom,  oxMbition  hoii  and  18 
mooting  rooms  of  tho  "world’s  largest 
hotol" — tho  Conrad  Hilton 
in  Chicago. 


CONRAD  HILTON  HOTEL,  CHICAGO 


Saves  $75,000  a  year  on  water 
with  Binks  2K  cooling  tower 


“In  1956  we  installed  a  Binks  2K 
cooling  tower.  It  is  more  than 
paying  its  own  way,”  reports  Mr. 
H.  M.  Toombs,  chief  engineer  for 
the  Conrad  Hilton  Hotel,  Chi¬ 
cago. 

Only  5%  daily  make-up 

“On  a  one-pass  basis  our  1600 
ton  air  conditioning  system  would 
use  six  million  gallons  of  cooling 
water  daily.  Instead  we  recycle 
8600  gallons  and  oxir  actual  con- 
smnption  is  about  430  gallons 
daily  through  evaporation  or 
drift.  The  eflBciently  balanced  air- 
to-water  ratios  and  coimter  air- 
water  flow  lowers  entering  water 
from  95®  F  to  85°  F  before  it  is 
retiumed  to  the  condenser.” 
Maintenance  savings 
“In  addition  to  water  savings. 


the  corrosion-resistant  features  of 
the  Binks  2K  tower  will  provide 
substantial  savings  in  mainte¬ 
nance,  also.  The  structural  fram¬ 
ing  is  hot-dipped  galvam’zed  after 
forming.  Casing  sheets  of  16 
gauge  steel  are  also  heavily  gal¬ 
vanized  and  the  four  120-ft.  fans 
are  of  aluminiun  alloy.” 

Big  job  or  small — call  Binks 

Binks  towers  offer  you  complete 
selection  flexibility  for  every  air 
conditioning  or  in¬ 
dustrial  process  cool¬ 
ing  need.  Bulletins 
333  and  477A  de¬ 
scribe  these  towers. 

Ask  your  Binks 
Branch  Office  for  a 
copy.  There  is  no  ob¬ 
ligation. 


Sinks 

IV/IEEG  CGG//GG 


A  COMPLETE  LINE  OF  NATURAL  DRAFT  ANO'MECHANICAL 
DRAFT  COOLING  TOWERS  AND  INDUSTRIAL  SPRAY  NOZZLES 


Binks  Manufacturing  Company 

3120-38  Carroll  Avo.,  Chicago  12,  HI.  — 


REPRESENTATIVES  IN  PRINCIPAL  U.S.  &  CANADIAN  CITIES*  SEE  YOUR  CLASSIFIED  DIRECTORY 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1959 


141 


AIR  ENGINEERING 
by  NIAGARA 

•  AIR  CONDITIONING  with  precite  resula- 
tion  of  air  temperature  and  air  moisture  for 
procettifig,  for  product  drying,  paclting,  stor¬ 
ing,  low  temperature  conyersion,  for  testing 
and  research. 

•  "NO  FROST”  REFRIGERATION  for  food 
and  low  temperature  conversion,  for  testing 
and  operations  at  extreme  low  temperatures ; 
for  moisture  control  below  the  freezing  point 
of  water. 

•  AFTER  COOLING  and  air  diying  for  large 
air  and  gas  compressors  and  AIR  LIQUEFAC¬ 
TION. 

•  COOLING  ENGINES,  COMPRESSORS. 
HYDRAULIC  PRESSES. 

•  COOLING  QUENCH  BATHS.  FURNACES. 
INERT  ATMOSPHERES. 

•  COOLING  ROLLS.  WELDERS.  DRAWING 
OR  EXTRUSION  DIES. 

•  PRODUCT  AND  PROCESS  COOLING 
CHEMICALS  OR  INTERMEDIATES. 

•  COOUNG  UQUIDS  OR  GASES  IN 
CLOSED  SYSTEMS. 

•  VAPOR  CONDENSING  UNDER 
VACUUM. 

•  REFRIGERANT  CONDENSING. 

•  ELECTRONIC  PROCESS  COOUNG. 

You  will  reduce  your  costs,  solve  your 
problems  of  water  supply  or  disposal 
and  get  HIGH  OPERATIONAL 
EFF^IENCY  with  Niagara  "Aero” 


AIR 

ENGINEERING 


ITrite  for  this  Bulletin 
So.  135 


Evaporative  Heat  Exchangers,  After 
Coolers.Condensers,  Air  Conditioners 
or  Coolers  for  these  imporunt  plant 
services  or  processes. 

Hi^h  operational  efficiency  means: 
precise  temperature  for  improved 
roduct  and  process  quality  control, 
eat  removal  at  rate  of  input,  simple 
operating  conditions,  real  economy 
in  upkeep,  sustained  full  capacity.  It 
means  the  lowest  expense  for  up-keep. 


Write  for  Bulletin  135 

NIAGARA  BLOWER  COMPANY 

D«pt.  HV-8,  405  L«xington  Ava.,  New  York  17,  N.  Y. 

Niagara  District  Engineers  in  Principal  Cities  of  U.  S,  and  Canada 


OIL,  GAS,  OIL'GAS 


TODD 

SHIPYARDS  CORPORATION 

PRODUCTS  DIVISION 

SALES  AND  SERVICE  DEPARTMENTS 
Columbia  &  Hotlack  Straats,  Brooklyn  31,  N.  Y. 

PUNT,  SALES  AND  SERVICE 
Houston,  Taxot 


Briefly  Stated 


Mr.  Wood,  with  one  of  the  larger 
manufacturers  of  the  industry,  has 
engineered  and  sold  all  sizes  of  re¬ 
frigerating  and  air  conditioning 
machinery  and  apparatus.  .  . 

The  Imperial  Brass  Mfg.  Co., 
Chicago,  Ill.,  has  announced  the 
election  of  three  new  vice  presi¬ 
dents:  Gordon  J.  Duerr,  for  mar¬ 
keting;  George  E.  Franck,  for  engi¬ 
neering  and  research;  and  Fred  W. 
Winter,  for  manufacturing.  All 
three  offices  represent  newly  cre¬ 
ated  posts  in  the  organization.  Mr. 
Franck  has  been  the  company’s  di¬ 
rector  of  engineering  and  has  many 
patents  to  his  credit  on  fuel  system, 
hydraulic  and  instrumentation  com¬ 
ponents.  .  . 

Charley  Lockhart,  of  Dallas,  a 
veteran  of  over  twenty  years  in  the 
gas  air  conditioning  and  heating 
field,  has  been  appointed  as  associ¬ 
ate  for  water  chiller  equipment  in 
the  state  of  Texas  by  Arkla  Air 
Conditioning  Corp.  Mr.  Lockhart’s 
primary  responsibility  will  be  the 
development  of  Texas  distribution 
and  markets  for  the  Arkla-Servel 
line  of  25-ton  steam-operated  water 
chillers,  according  to  the  company, 
whose  general  sales  offices  are  lo¬ 
cated  in  Little  Rock,  Ark.  .  .  . 

John  J.  Freeman  is  recently  ap¬ 
pointed  vice-president  and  general 
manager  for  M.\GNETR0L,  Inc.,  Chi¬ 
cago,  Ill.  Most  recently  associated 
with  International  Register  Co., 
Chicago,  Mr,  Freeman  is  a  gradu¬ 
ate  of  Yale  University  with  a  B.S. 
degree  in  Industrial  Administration 
and  Engineering,  and  has  a  MBA 
degree  from  Harvard  Business 
School,  where  he  was  a  Baker 
Scholar.  .  .  . 

Clancy  W.  Pollock  has  been  ap¬ 
pointed  sales  manager  for  the  air 
conditioning  products  of  National- 
U.  S.  Radiator  Corp.,  Johnstown, 
Pa.  He  was  manager  of  sales  and 
engineering  of  the  company’s 
Drayer-Hanson  Division,  Los  An¬ 
geles.  Mr.  Pollock  is  a  registered 
professional  engineer  in  the  state 
of  California  and  an  ASHRAE 
member.  .  .  . 

(Concluded  on  pa^e  144) 
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HtW! 


iOSO 

LIQUID  EYE 


SERIES 


POSITIVE  SEALING  INDICATORS 


SMITH' 


^  RADIATION 

“Custom  fits”  without  cutting  .  . . 
Slashes  installation  time  &  expense 


Standardized  sections  up  to  4'  lengths.  Accessories 
for  unusual  building  contours.  Finned  tubes  mounted 
and  adjusted  to  required  pitch  in  seconds  on  sliding 
cradle  hangers.  Elements  packaged  individually  for 
easy  handling.  Write,  wire  or  phone  for  complete 
catalog. 


radiant-ray  radiation^  Inc 

newington,  Connecticut 


Make  -fk  Job 


On  horizontal  battery  runs,  the 
new  Jay  R.  Smith  Caulked  Long 
Barrel  Fittings  make  Wall-Hung  Fix¬ 
ture  installations  "PLUMB-EASY.” 


Providing  an  extra  long  spigot. 
Long  Barrel  Fittings  permit  caulked 
carrier  fittings  to  be  installed  on 
36"  (or  less)  centers  without  re¬ 
quiring  additional  piping,  and  elim¬ 
inating  the  caulking  of  extra  joints. 


DBSIGN  PKATURK 

•xtMislen-gasket  .  .  .  H 

AU  ONE-WIECEI 

A  built4n  gasket  that's  i 

always  in  place  for  post-  6  sizes  now  avail- 

tivo  sealing  and  fool*  able: 

proof  assembly.  7s '  !4 "  and  1  % " 

O.D.S. 

The  “250"  has  all  the  proved  Liquid  Eye  advantages  plus 
these  newly  engineered  features: 

•  smaller— mere  compact,  simplified  design. 

#  preformed  copper  extension  eliminates  need  for  sepcH 
rate  gaskets— foolproof  installation. 

9  complete,  self-contained,  economy  unit. 

Writs  today  lor  catalog  E-S7  cevorlng  tfeo  comploto  Alllm  lloo. 


Long  Barrel  Fittings  are  furnished 
with  cut-off  rings  to  permit  setting 
on  centers  from  30"  to  36". 
Caulking  into  each  other.  Long 
Barrel  Fittings  form  a  continuous 
horizontal  drainage  line. 


LENNOX 

OC  "  SERIES 
INDUSTRIAL  HEATER 

I  il 


Remarkable 

Adaptability 

!•  (lie  lent  heat  transfer  design  re¬ 
sults  in  reduietl  phssual  si/e  of 
this  heater  .  allowing  it  to 
take  up  a  minimum  of  s[iaee.  It 
floor  space  is  at  a  premium,  the 
can  be  suspended  hori- 
/ontalb  or  inserted.  Remosahle 
nozzles  permit  free  st.inding  or 
line  ted  installations. 


DUAL  FUEL 

Power  Burners 

burner  operates 
e  c)  u  a  I  I  >  well 
with  either  ^as 
or  oil.  (  han^e- 
oser  IS  instant 
and  automatic. 

LENNOX  "Task-Matched"  Equipment 
to  control  and  condition  air  tor  industry 


UHHOX  ladwstrhs  Inc. 


INDUSTRIAL  DIVISION 
R.O.  Ma  1M4,  D*^.  AC>S 
Dm  MalnM  5,  la. 

n«a>a  tMd  m* — without  obligation — complut* 
tpocMcotioni  ond  onginooring  data  on  Imnox 
"OC"  Soriot  Induttriol  Hootort 


Company . 

Addruii . City. 

THh . 


Briefly  Stated 


(Concluded  from  page  142) 

J.  Wayne  Lindquist  has  been  ap¬ 
pointed  manajrer  of  National  Tube 
standard  pipe  products,  according 
to  an  announcement  by  U.  S. 
Steel’s  National  Tube  Division.  . . 


Burnham  Corp.,  Irvington,  N.  Y., 
Steel  Boiler  Department,  announces 
the  appointment  of  William  C. 
Wetherstine,  Jr.  as  sales  repre¬ 
sentative  in  the  Philadelphia, 
eastern  Pennsylvania,  .southern 
New  Jersey  and  Delaware  territory. 
Mr.  Wetherstine  has  been  active 
in  the  .sale  of  steel  boilers  for  over 
twenty  years.  He  will  promote  and 
.sell  the  Burnham  line  of  Compact- 
type,  Scotch-type  and  Scotch-type 
packaged  low  pressure  heating 
boilers.  .  .  . 

I.  Newton  Becker,  executive  vice- 
president  of  American  Machine 
AND  Metals,  Inc.,  has  been  elected 
to  the  company’s  board  of  directors. 
Mr.  Becker  joined  American  Ma¬ 
chine  and  Metals  in  1929  as  a  divi¬ 
sional  sales  manager  and  held  sev¬ 
eral  sales  posts  until  1947  when  he 
was  elected  vice-president  and  gen¬ 
eral  manager  of  the  company’s 
United  States  Gauge  Division.  In 
1957  he  was  named  vice-president 
in  charge  of  operations  for  the  par¬ 
ent  company  and  has  been  executive 
vice-president  for  the  pa.st  year.  .  . 


Samuel  F.  Shawhan,  president  of 
Bryant  Manufacturing  Company, 
completed  30  years  of  service  with 
Carrier,  of  which  Bryant  is  an  op¬ 
erating  division.  In  February,  he 
marked  the  anniversary  of  his  first 
year  as  president  of  Bryant,  pro¬ 
ducer  of  heating  and  air  condition¬ 
ing  equipment,  with  headquarters 
in  Indianapolis.  Before  becoming 
president  of  Bryant,  Mr.  Shawhan 
was  assistant  to  the  president  of 
Carrier  since  1955.  His  career  with 
Carrier  included  important  work  on 
the  early  self-contained  or  “pack¬ 
aged”  air  conditioning  units.  Later 
he  directed  the  development  of  resi¬ 
dential  combination  heating  and 
cooling  equipment.  In  1953  he  be¬ 
came  assistant  general  manager  of 
Carrier  Unitary  Equipment  Divi¬ 
sion  in  Syracuse. 


CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  column  inch. 


SALES  REPRESENTATIVES 

Leading  manufacturer  of  industrial  ventilation 
equipment  offers  attractive  proposition  to  quali¬ 
fied  representatives  in  San  Francisco.  Louisville 
and  Charleston.  W.  Va.  areas.  Established,  fast- 
moving  organization.  Excellent  products  lines 
backed  by  national  advertising.  Good  commission 
set-up.  Box  948,  Air  Conditioning,  Heating  & 
Ventilating,  93  Worth  St.,  New  York  13,  N.  Y. 


If  you  have  a  BSME  decree  or  Itx  eriulvalent  in 
experienee;  if  you  have  a  Koml  [x-rsonalitv  and  you 
like  people:  If  you  have  had  a  tew  years  of  Kooil 
work  experience  in  the  event  you  did  not  attend 
coileue;  and  if  vou  are  interented  in  teniperatiire 
controls  — A  OROWIXO  MID  WK.'tT  IXDfSTRY 
WOflJ)  IJKK  TO  IIKAK  KKO.M  YOI’! 

Plea.se  contact  Box  945.  Air  Conditioning.  Heating 
A  Ventilating.  93  Worth  St.,  New  York  13.  N.  Y. 


LINE  WANTED 

Registered  Professional  Engineers,  E.  E.  &  M.  E. 
Sales  Engineers,  engaged  since  1910  in  selling 
power  plant  equipment.  We  are  looking  for  a 
line  of  cast  iron  boilers,  fire  box  boilers,  and 
a  complete  line  of  motor  driven  pumps.  Writ# 
Box  945,  Air  Conditioning,  Heating  E  Venti¬ 
lating,  93  Worth  St..  Now  York  13.  N.  Y. 


MECHANICAL  ENGINEERS 

With  3  or  more  yoari  exgerioneo  in  mechanical 
design  for  buildings,  including  heating,  air. 
conditioning,  plumbing,  etc.  Permanent  employ¬ 
ment  with  well-eatablished  midwestern  consulting 
onginooring  firm.  Write  Box  947,  Air  Condition¬ 
ing,  Heating  and  Vantilating.  93  Worth  St..  New 
York  13.  N.  Y.,  giving  personal  resume  and 
required  salary. 


MANUFACTURERS'  AGENTS 

An  established  manufacturer  with  25  years  axperi- 
anee  producing  ventilating  equipment  is  looking 
for  manufacturer's  agents  in  many  sections  of  the 
country  to  sell  their  new  line  of  industrial  fans. 
The  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 
ventilators. 

Please  reply  Box  914,  Air  Conditioning.  Heating 
A  Ventilating.  93  Worth  St..  New  York  13,  N.  Y. 


The  Essential  Selliag  Force 

This  supremely  valuable  document  Is  FREE  to 
businessmen  who  want  to  reduce  their  adver¬ 
tising  costs,  and  create  advertising  profits.  It's 
power-packed!  No  obligation.  J.  E.  Smith 
2250  N.  Mason,  Chicago  39,  Illinois. 


I'RI.NTKD  FORMS  available  for  Immediate  ship¬ 
ment.  Ileatimi  A  oil  burner  materials  form, 
burner  service  r«-ord  cards,  service  order  forms, 
in.spe<tion  information  form,  survey  sheet  and 
others.  Also  can  supply  BI'RXKR  SERVICE  form 
In  X  part  EZE-8NAI’  with  3  cortMins  in  each  get. 
1200  gets  Imprlntwl  with  your  name,  address 
and  telephone,  only  $20.40.  Send  for  samples-  no 
obligation.  Write  Dept.  AC.  Degree  Day  Systems. 
39-30  ."iXth  St.,  Wo<Hlslde  77.  N.  Y. 
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ALL 

FUNCTIONAL 

FEATURES 

PLUS 

EYE  APPEAL 
IN . 


HARRIS 

INDUSTRIAL 

FLOATS 


STAINUESS 


WAUSAU  AIR  MOVER 


ALUMINUM 


•  MODERN  DESIGN  —  Aluminum  Extrutiont  designed  to 
permit  low  outlet  velocities  .  .  .  housing  completely 
weatherproof. 

•  NO  UNSIGHTLY  CURB  MOUNTINGS  —  Point  of  Dis¬ 
charge  used  in  design  makes  unsightly  curb  mountings 
unnecessary. 

•  MORE  RIGID  WHEEL  SUSPENSION  —  Unique  bearing 
arrangement  places  fan  wheal  center  of  gravity  be¬ 
tween  the  bearings  provided,  more  rigid  wheal  suspen¬ 
sion  system  .  .  .  bearing  well  also  adds  rigidity. 

•  NO  INLET  OBSTRUCTIONS  —  Air  stream  is  free  of  all 
braces,  crou  members  and  other  obstructions  which 
produce  turbulence  and  noise. 

•  EASY  ACCESS  FOR  SERVICING  AND  LUBRICATING 
Bearings  are  accessible  for  easy  lubricating.  Bearings 
designed  for  belt  drive  application;  totally  enclosed 
designed  for  long  life  .  .  .  motor  (ball  bearing  motor 
and  explosion  proof  also  available). 

Write  for  new  catalog,  complete  details  and  specifi¬ 
cations. 

GREENNECK  FAN  &  VENTILATOR  CORP. 


Built  fur  epun  or  cletud  tank  opurotion  at 
low  or  high  proeturo*  and  tomporoturas. 

WRITE  FOR  CATALOG 


SCHOFIELD 


WISCONSIN 


Solve  Heat  Transfer  Problems 
Directly  and  Accurately! 

INDUSTRIAL  HEAT  TRANSFER 
by  F.  W.  Hutchinson,  presents  123  work¬ 
ing  graphs  that  permit  the  direct  solution 
of  complex  problems  of  heat  transfer.  Use 
of  these  graphs  —  which  are  equal  in 
accuracy  to  the  equations  from  which 
they  are  derived  —  speeds  heat  transfer 
analysis  and  helps  to  eliminate  errors  in 
calculation.  In  addition  to  the  complete 
text,  graphs  are  provided  for:  air,  acety¬ 
lene,  ammonia,  benzene,  chlorine,  ethane, 
ether,  helium,  oxygen,  pentane,  steam, 
sulphur  dioxide,  water,  and  57  other  in¬ 
dustrially  used  liquids  and  gases. 

Get  your  copy  of  this  valuable  working 
reference  book  today! 

THE  INDUSTRIAL  PRESS,  93  Worth  St..  New  York  13.  N.  Y. 


336  Pages,  136  Charts  and  Illustrations 

$7.00 
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PHTCHER  BILLY  PIERCE  FAILS  TO  FLAKE  INLAND  TI-CO® 


We’d  told  Bill  to  go  on  out  there  and  knock  the  spangle  off  that  TI-CO  galvanized  sheet.  But  what  we  hadn’t 
told  him  was  that  for  years,  sheet  metal  men  have  been  punching,  perforating,  crimping  and  Pittsburgh  lock- 
seaming  TI-CO  with  .  .  .  never  a  flaking  problem! 

Sure,  Bill  dented  it.  In  fact  TI-CO’s  easy  formability  is  one  of  the  nice  characteristics  of  this  versatile  gal¬ 
vanized  sheet.  It’s  firm,  yet  soft  enough  to  take  the  most  complicated  forming  without  time-and-money-wasting 
makeovers.  Stays  flat,  too.  When  you  hammer  it,  you  can  be  sure  it  won’t  spring  back. 

We  recommend  this  quality,  zinc-coated  sheet  for  every  sheet  metal  application.  You’ll  like  the  fact  that  it 
won’t  chip,  peel,  crack  or  flake,  no  matter  how  tough  the  requirements.  We  think  it  will  give  you  installations 
you  can  be  proud  of— every  time! 


American  League  Pitcher  Billy  Pierce 
makes  a  close-up  inspection— finds  not  a 
trace  of  flaking  on  TI-CO's  zinc  coating. 


Ask  your  Steel  Service  Ceriter  for  the 
TI-CO  Brand. . .  the  galvanized  sheet 
that’s  tailor-made  for  sheet  metal  work. 


INLAND  STEEL  COMPANY 

30  West  Monroe  Street  *  Chicago  3,  Illinois 
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at  Award  Winning  Linton  High  Sclioo/... 


Architects:  Perkins  and  Will; 

Ryder  &  Link 
Consulting  Engineer: 

E.  R.  Gritschke 

Contractor:  Tougher  Plumbing 
&  Heating  Co. 


Ric-wiL 

was  specified  and  instailed 
for  the  underground  piping  system 


Ric-wiL  is  indeed  proud  to  be  a  part  of  the  Linton  High  School 
Project.  All  of  the  firms  participating  in  the  annual  awards  are 
to  be  congratulated  and  encouraged  in  promoting  better  design 
of  educational  buildings.  For  over  49  years  Ric-wiL  has  supplied 
the  distribution  piping  systems  for  educational  buildings  through 
the  United  States,  Canada  and  many  foreign  countries.  These 
piping  systems  have  proved  to  be  the  finest  in  Thermal  efficiency 
and  mechanical  strength.  Complete  information  is  available  on 
the  many  types  of  systems.  Write,  wire  or  phone  for  literature. 


Quality  Piping  Systems  . . . 

...  of  Exceptiossally  High  Thermal  Efficiency 
SINCE  1910 


^\C>N\V 


INSULATED 


SYSTEMS 


PIPIN 


A/A  CONDITIONING  HEATING  AND  VENTILATING'S 


INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 

Use  fhis  Digest  to  locate  and  refer  to  the  advertisements  In  which  you  are 
particularly  Interested,  then  fill  out  and  mall  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
Information  from  manufacturers. 


PRESSURE  RELIEF  PROTECTION . 

for  hot  water  boilers  has  its  most  ad¬ 
vanced  design  in  the  ASME-rated  double¬ 
safe  valves  manufactured  by  Watts  Reg¬ 
ulator  Co.  Bulletin  is  available. 

Inside  Front  Cover  Item  200 


INVERTED  RUCKET  STEAM  TRAPS  .... 

from  Armstrong  are  designed  and  made 
to  give  you  these  big  benefits:  No  steam 
loss,  automatic  air  elimination  and  big 
capacity  in  small  package.  Steam  trap 
book  is  offered. 

Page  1  Item  201 


A  NEW  COMPRESSOR . 

to  meet  today’s  requirements  is  offered 
by  Bell  &  Gossett  Co.  Units  are  quiet 
and  vibrationless.  A  complete  file  of 
specifications  and  application  data  on 
the  company’s  equipment  is  available. 
Page  2  Item  202 


ELECTRIC  HEATING  JOBS . 

can  be  simple  if  you  “write  in’’  electric 
units  manufactured  by  llg.  Units  in¬ 
clude  radiant  baseboard,  wall  insert  heat¬ 
ers.  and  cabinet  heaters.  Electric  Heat 
Manual  is  offered. 

Pages  5-7  Item  203 


"AIRY"  DOWNTOWN  PLAN  . 

of  Detroit  finds  an  outstanding  example 
in  the  National  Bank  of  Detroit.  Bank 
utilizes  Aerofin  coils  for  ample  heat  ex¬ 
change  capacity  in  limited  space.  In¬ 
formation  is  available. 

Page  9  Item  204 


STEAM  SPECIALTIES . 

are  available  in  a  complete  quality  line 
from  Hoffman  Specialty  Manufacturing 
Corp.  for  industrial,  institutional  and 
residential  steam  heating  systems.  Lit¬ 
erature  is  offered. 

Page  11  Item  205 


REFRIGERANT  CYLINDER  CARRIER  . . . 

doubles  as  a  charging  stand.  It  is  of¬ 
fered  during  July  and  August  with  the 
purchase  of  22  lb  or  more  of  Genetron 
refrigerants.  Information  is  available. 
Page  13  Item  206 


AIR  MIXING  UNITS . 

with  automatic  volume  regulators,  from 
Buensod-Stacey,  eliminate  the  bottleneck 
of  on-the-job  adjustment  of  volume  in 


dual-duct  high  velocity  installations.  In¬ 
formation  is  available. 

Page  15  Item  207 


CIRCULATING  PUMPS . 

built  by  Bell  &  Gossett  for  institutional, 
commercial  or  residential  jobs  are  en¬ 
gineered  to  meet  the  demands  of  water 
heating  and  cooling  systems  dependably, 
smoothly  and  quietly.  Information  is 
offered. 

Page  17  Item  208 


AIRPORT  COOLING  SYSTEM . 

which  is  the  world’s  largest  uses  gas- 
operated  Carrier  absorption  refrigeration. 
Seasonally  idle  boilers  are  put  on  year- 
round  paying  basis.  Information  is  avail¬ 
able. 

Pages  18-19  Item  209 


FAN  AND  BLOWER  WHEELS . 

at  Peerless  Electric  must  balance  elec¬ 
tronically  perfect  before  they  are  in¬ 
stalled  in  their  scrolls,  no  matter  what 
the  size.  Catalogs  are  offered. 

Page  20  Item  210 


HEATING  PUMPS . 

are  offered  in  a  complete  line  by  Skid¬ 
more  Corp.  There  is  a  type  and  capacity 
for  every  general  or  special  installation. 
New  vertical  pump  features  close-coupled 
design  and  mechanical  shaft-seal.  Bul¬ 
letins  available. 

Page  21  Item  211 


PACKLESS  RADIATOR  VALVES . 

are  but  part  of  the  extensive  line  of 
heating  specialties  offered  by  Marsh 
Heating  Equipment  Co.  Other  products 
include  traps,  gages,  and  thermometers. 
Catalog  is  available.  -w 

Page  22  Item  212 


INSTANT  STEEL . 

is  a  product  of  Wierton  Steel  Co.  A  call 
to  your  local  steel  distributor  ends  in¬ 


plant  shortages  fast.  Information  is 
offered. 

Page  23  Item  213 

POOR  VENTILATION .  . 

can  lead  to  product  rejects;  Hartzell 
ventilation  can  help  prevent  it.  The 
company’s  complete  line  includes  the  fan, 
blower  or  ventilator  that’s  right  for  your 
job.  Information  is  available. 

Page  24  Item  214 


DATA  ON  SAFETY  CONTROLS . 

and  operating  controls  for  jobs  involving 
liquid  level  or  liquid  flow  are  given  in 
new  24-page  engineering  reference  bulle¬ 
tin  which  is  offered  by  McDonnell  & 
Miller,  Inc. 

Page  25  Item  215 


CENTRIFUGAL  PUMP  SELECTION . 

is  simplified  with  Taco’s  new  LP  Series. 
You  get  the  specific  centrifugal  pump  to 
match  required  performance.  Pump  cat¬ 
alog,  with  quick  selection  charts,  is  avail¬ 
able. 

Pages  26-27  Item  216 


UNDERGROUND  SYSTEMS . 

for  heat  distribution  are  a  specialty  of 
E.  B.  Kaiser  Co.  Hints  on  specifying 
Ebko  piping  systems  are  detailed  in  ad¬ 
vertisement.  A  24-page  catalog  for  de¬ 
signing  and  specifying  underground  heat 
distribution  systems  is  offered. 

Page  28  Item  217 


NEW  AIR-COOLED  CONDENSERS . 

from  Buffalo  Forge  Co.  offer  trouble-free 
operation.  They  are  a  sound  engineer¬ 
ing  choice  for  your  problem  air  con¬ 
ditioning  installations.  Information  is 
available. 

Page  29  Item  218 


MOTOR  DRIVE  PROBLEMS .  . 

for  appliances  or  equipment  get  instant 
service  from  power-drive  specialists  at 
Emerson  Electric.  Custom  engineered 
motors  suit  your  specific  needs.  Infor¬ 
mation  is  available. 

Page  30  Item  219 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  AUGUST,  1959 


149 


Cld~0iqsLdJt 

INQinBY  SEBVICE  FOB  ADVEBTISED  PBODUCTS 


Ut«  this  Digast  to  beat*  and  rafar  to  tha  advartisamants  in  which 
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paga  following,  to  raquast  furthar  information  from  manufacturars. 


BEFBiaiBANT  DISTBIBUTOBS . 

with  versatile  interchangeable  nozzle  give 
controlled  distribution  to  every  circuit 
every  time.  Sporlan  Valve  Co.  offers 
bulletin. 

Page  31  Item  220 


EVEN  THE  BEABINGS . 

are  built  for  comfort  in  Westinghouse 
Comfort  Command  air  conditioners. 
Bearings  on  blower  shaft  feature  balls 
and  races  especially  polished  for  noise¬ 
less  service.  Bulletin  is  offered  by  Fafnir 
Bearing  Co. 

Page  33  Item  221 


COPPEB  FITTINGS . 

from  Nibco  are  strong  where  it  counts. 
These  fittings  are  stronger  than  the  tube 
they  join.  Catalog  is  available. 

Page  34  Item  222 


WELDING  FITTINGS . 

from  Nibco  conform  in  all  respects  to 
the  high  standards  set  forth  by  the 
American  Society  for  Testing  Materials. 
Catalog  is  offered. 

Page  35  Item  223 


WHEN  BEGULATORS  DEVELOP . 

trouble,  engineers  want  to  get  them  back 
on  the  line  quickly.  That’s  one  reason 
why  more  engineers  are  standardizing  on 
Spence  regulating  valves  with  externally 
mounted  pilots.  Bulletin  is  offered. 

Page  36  Item  224 


FOR  NEW  AIR  CONDITIONING . 

systems  or  for  bringing  your  present 
system  up  to  date  give  your  problem 
to  a  Dunham-Bush  sales  engineer.  This 
was  done  at  American  Thread  Co.  In¬ 
formation  is  available. 

Page  37  Item  225 


POWER  ROOF  EXHAUSTERS  . . 

with  large  air  moving  capacity,  and  all¬ 
aluminum  low-contour  relief  vents  are 
available  from  Jenn-Air  Products  Co 
Literature  is  offered. 

Page  38  Item  226 


STORAGE  WATER  HEATER . 

in  New  York’s  Bronx  County  building 
has  processed,  in  27  years,  8V6  million 
gallons  of  rust-free  hot  water  at  140  deg 


F.  Other  copper  lined  heaters  from  Pat- 
terson-Kelley  Co.  will  provide  long  main¬ 
tenance-free  operation  for  you.  Data 
file  is  available. 

Page  39  Item  227 


ASBESTOS-CEMENT  PIPE  BOOKLET  . . . 

offered  by  Johns-Manville  contains  24 
pages.  Describes  the  layout  and  installa¬ 
tion  economies,  wide  variety  of  fittings, 
diameters,  and  lengths,  its  adaptability 
to  venting  service.  Never  needs  paint¬ 
ing,  easily  cut,  resists  most  gases,  fumes, 
and  dusts. 

Page  40  Item  228 


INDUCED  DRAFT  FANS . 

from  DeBothezat  are  used  where  depend¬ 
ability  counts.  They  are  used  in  unat¬ 
tended  radio  relay  towers  at  the  Amer¬ 
ican  Telephone  and  Telegraph  Co.  Cat¬ 
alog  is  offered. 

Page  41  Item  229 


BOILER-BURNER  UNITS . 

from  Weil-McLain  Co.  burn  No.  5  oil  or 
combination  gas-light  oil.  Cast  iron 
units  range  from  3,395  to  12,260  sq  ft  of 
steam.  Bulletin  is  offered. 

Page  42  Item  230 


VALVE  DATA . 

including  selection  and  application  in¬ 
formation,  are  offered  in  296-page  gen¬ 
eral  catalog  published  by  Jenkins  Bros. 
A  copy  is  available  by  writing  on  your 
letterhead  to  the  company,  instead  of 
using  the  inquiry  card. 

Page  43  Item  231 


DRAFTLESS  AIR  DIFFUSERS . 

from  Anemostat  supply  conditioned  air 
at  the  Sterling  &  Francine  Clark  Art  In¬ 
stitute  in  Williamstown,  Mass.  Selection 
manual  for  air  diffusion  equipment  is 
offered. 

Page  44  Item  232 


AIR-LIGHT  TROFFER . 

offered  by  Multi-Vent  provides  both  air 
and  light  from  the  same  unit.  The  air 
diffuser  is  completely  concealed  in  the 
flush  light  fixture.  Provides  draft-free  air 
conditioning  with  highly  efficient  light¬ 
ing  at  substantial  cost  savings.  Detailed 
literature  available. 

Page  46  Item  233 


COPPER  TUBING  LINE . 

available  from  Reading  Tube  includes: 
Lektroneal  copper  tube;  Lektroseal  cop¬ 
per  refrigeration  tube;  Readi-Fin  finned 
copper  tube;  and  Mackenzie  Walton  pre¬ 
cision  copper  tube.  Also  commercial 
copper  tuh»e,  red  brass  and  copper  pipe. 
Information  is  available. 

Page  47  Item  234 


CONTROLLABLE  PITCH  . 

on  Joy  Axivane  fans  permit  automatic 
adjustment  of  air  supply  to  carbon  diox¬ 
ide  concentration,  temperature  or  humid¬ 
ity.  Bulletin  is  offered. 

Page  48  Item  235 


THE  CONTROL  OF  DRAFT . 

is  fully  covered  in  technical  brochures 
which  are  available  from  Field  Control. 
A  specification  guide  and  a  handbook 
and  installation  guide  are  offered. 

Page  49  Item  236 


STEEL  PIPE . 

from  National  Tube  is  used  for  heating 
and  air  conditioning  at  Houston  office  of 
the  Prudential  Insurance  Company  of 
America.  Seamless  or  butt-welded  pipe 
pays  you  back  in  outstanding  service  a 
hundred  times  over  for  every  dollar  you 
spend  for  it.  Information  available. 

Page  50  Item  237 


FUEL  OIL  HEATER . 

from  Davis  Engineering  permits  direct 
use  of  boiler  water  and  fuel  oil  in  the 
same  shell  without  danger  of  system  con¬ 
tamination.  Bulletin  is  offered. 

Page  51  Item  238 


QUIET  AIR-COOLED  CONDENSERS  .... 

offered  by  Halstead  &  Mitchell  have  had 
fan  noise,  vibration,  and  rattling  engi¬ 
neered  out  of  them.  Deep  pitch  fans 
are  run  at  slow  speeds.  Casings  are 
rugged  and  will  not  loosen  with  use. 
Provision  for  winter  operation  and  mul¬ 
tiple  circuiting.  Information  is  available. 
Pagein  Item  239 


DIRECT  READING  VELOMETER . 

measures  actual  air  delivery.  Simple, 
direct  reading  gives  instant  measurement 
in  any  distribution  system.  Alnor  velom- 
eter  is  portable,  easy  to  understand  and 
to  use.  Bulletin  is  available. 

Page  112  Item  240 
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MOTOR  STARTERS . 

for  air  conditioning  service  offer  rugged 
simplicity.  Simple,  durable  contactors  as¬ 
sure  continuous  service.  Information  is 
available. 

Page  113  Item  241 


POWER  DRAFT  UNIT . 

for  industrial,  residential,  and  institu¬ 
tional  exhausting,  is  available  from 
Quickdraft.  Increases  heating  and  com¬ 
bustion  efficiency,  provides  air  power  for 
bulk  materials  handling,  and  exhausts 
corrosive  gases  and  abrasives..  No  mo¬ 
tors,  fans  or  bearings  in  exhaust  lines. 
Engineering  data  offered. 

Page  114  Item  242 


FIBER  GLASS  INSULATION . 

is  an  excellent  acoustical  and  thermal 
lining  for  sheet  metal  ducts,  and  is  made 
by  Pittsburgh  Plate  Glass.  Withstands 
air  velocities,  has  proven  erosion  re¬ 
sistance,  and  is  easy  to  work  on  the  job. 
Information  is  available. 

Page  115  Item  243 


PNEUMATIC  VALVES  . 

from  Minneapolis-Honeywell  give  you 
superior  characteristics,  sharply  up-grad¬ 
ed  ratings.  There  is  a  pneumatic  valve 
to  exactly  match  your  application.  In¬ 
formation  is  available. 

Insert  bet.  116-120  Item  244 


ELECTRONIC  AIR  CLEANER . 

from  Minneapolis-Honeywell  offers  flut¬ 
ter-jet  washing.  It  removes  95%  of  all 
airborne  dirt.  Information  is  offered. 
Insert  bet.  116-120  Item  245 


COMBINATION  VALVE  . 

for  tub  and  shower  is  offered  by  Sym- 
mons  Engineering  Co.  It  provides  full 
flow  and  temperature  control  with  only 
one  moving  part.  Bulletin  available  gives 
all  details. 

Page  120  Item  246 


AIR  TURNING  DEVICES . 

may  be  evaluated  with  facts  contained  in 
this  ad  by  Barber-Colman  Co.  When 
design,  cost,  installation  and  performance 
are  considered,  you’ll  consider  the  com¬ 
pany’s  Airturns.  Literature  is  offered. 
Page  121  Item  247 


CONDENSATE  PUMP . 

from  Sterling,  Inc.,  is  designed  specific¬ 
ally  for  small  installations,  yet  adequate 
for  jobs  up  to  3000  sq  ft  EDR.  It  allows 
accurate  adjustment,  is  exceptionally 
quiet  and  dependable.  Information  is 
available. 

Page  122  Item  248 


TWO  SCOTCH-TYPE  BOILERS . 

of  the  largest  size  that  can  be  built  as  a 
single  unit  for  transportation  are  being 
used  in  “The  Dream  School  of  the  East.’’ 
Information  on  Burnham  steel  boilers 
is  available. 

Page  123  Item  249 


ROOF  VENTILATION  LINE . 

from  Allen  Cooler  &  Ventilator,  Inc., 
meets  all  requirements  efficiently  and 
economically.  Low  contour  units,  high 
velocity  units,  wind-driven  turbines,  and 
exhaust  fans.  Catalog  is  available. 

Page  124  Item  250 


STAINLESS  STEEL  DUCT  FURNACES  . . 

from  Reznor  are  demanded  by  tough 
buyers  because  the  heat  exchanger  and 
burners  cannot  corrode.  Information  is 
available. 

Page  125  Item  251 


ROTARY  ROOF  VENTILATORS . 

from  Western  Engineering  &  Mfg.  Co. 
have  lifetime  guaranteed  bearings.  High, 
constant  exhaust  capacity  is  assured. 
Catalog  is  available. 

Page  126  Item  252 


ALL-COPPER  PLUMBING  . 

utilizing  Anaconda  copper  tube  and  fit¬ 
ting  was  chosen  for  new  Butte,  Montana, 
hospital  because  it  cost  no  more,  saved 
space  and  offered  economies  in  mainte¬ 
nance.  Information  is  available. 

Page  127  Item  253 


AIR-CONDITIONING  EQUIPMENT . 

from  Thermal  Engineering  Corp.  helps 
keep  pilots  cool  in  the  flight  simulator 
building  of  Eastern  Airlines  in  Miami. 
Information  is  available. 

Page  128  Item  254 


BURNER  FOR  MEDIUM  BOILERS . 

produced  by  Iron  Fireman  has  all  the 
advantages  of  big  burners  but  needs  no 


more  supervision  than  domestic  units.  In 
formation  and  specifications  on  the 
WhirlBlast  burner  are  offered. 

Page  129  Item  255 


UNDERGROUND  PIPE  INSULATION  . . . 

is  available  from  Concrete  Thermal  Cas¬ 
ings,  Inc.  Includes  cased  thermal  concrete 
for  jobs  in  which  water  is  expected  to  be 
over  the  conduit,  Z-crete,  for  jobs  in 
which  water  may  be  over  the  conduit 
periodically,  and  b-t-u,  for  jobs  in  which 
rain  or  irrigation  water  may  stand  over 
conduit  occasionally.  Bulletin  helps 
choose  system,  lists  certified  contractors. 
Page  130  Item  256 


ALL-WEATHER  CONTROL  . 

assures  ideal  indoor  Climate  by  Chrysler 
all  year  long,  regardless  of  outdoor  tem¬ 
perature.  Usually  optional  features  are 
standard  equipment.  Information  is 
available. 

Page  131  Item  257 


THE  RELIABLE  FILTER . 

manufactured  by  Cambridge  Filter  Corp.t 
offers  high  efficiency  positive  filtration, 
low  pressure  drop,  easy  installation  and 
maintenance.  Company  offers  expert 
technical  assistance.  Bulletin  is  avail¬ 
able. 

Page  132  Item  258 


NATIONWIDE  ANSWERING  SERVICE  . . 

offers  to  answer  your  emergency  calls, 
dispatch  and  route  your  service  men  24 
hours  a  day.  Service  is  called  Answer 
"America,  Inc.  Information  is  available. 
Page  133  Item  259 


SHELL  VESSELS  . 

from  Frick  Co.  can  be  provided  to  fill 
all  your  needs.  Company  has  106  years’ 
experience  in  building  pressure  vessels 
from  boilers  to  reactors.  Information  is 
available. 

Page  133  Item  260 


SPRAY  NOZZLES  . 

for  evaporative  roof  cooling  are  manu¬ 
factured  by  Spraying  Systems  Co.  They 
reduce  indoor  temperatures  on  hot  sunny 
days  from  10  to  20  degrees.  Bulletin  is 
offered. 

Page  133  Item  261 
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Mil  iXHAUST  . 

fan  ventilators  rout  heat  and  fumes  fast 
in  True  Temper's  new  Saybrook  Forge 
plant.  Burt's  complete  line  of  modern 
roof  ventilators  is  described  in  databook 
which  is  available. 

Page  134  Item  262 


RUIIER  SEAT  RUTTERFLY  VALVE . 

from  Henry  Pratt  Co.,  is  a  versatile  valve 
with  a  wide  variety  of  sizes,  materials 
and  operators.  Bulletin  is  offered. 

Page  135  Item  263 


■OILER  STARTING  SERVICE . 

offered  by  Cleaver-Brooks  assures  tip¬ 
top  boiler  performance  and  greater  cus¬ 
tomer  satisfaction.  All  units  fully  fac¬ 
tory  tested,  ready  to  install  on  job  sites: 
80%  efficiency  guaranteed.  Information 
is  available. 

Page  136  Item  264 


HOT  WATER  HEATER  . 

of  the  automatic,  commercial  type  is 
offered  by  Ewing  Mfg.  Co.  It  is  called 
the  low  cost  answer  to  the  hot  water 
problem  for  laundries,  restaurants,  mo¬ 
tels,  schools  and  apartments.  Informa¬ 
tion  is  available. 

Page  137  Item  265 


FUEL  OIL  HANDLING . 

equipment  from  Webster  Electric  pro¬ 
vides  a  complete  line  for  all  commercial 
and  industrial  apnlications  from  tank  to 
burner.  Three  bulletins  are  offered. 
Page  137  Item  266 


VERSATILE  FANS . 

for  handling  air,  gas  fumes  and  vapors 
in  industrial  processes  are  available  from 
Westinghouse.  Information  is  offered. 
Page  138  Item  267 


FLEXIiLE  HOSE  . 

from  The  Flexaust  Co.  is  adaptable  for 
all  kinds  of  fume  and  dust  control  and 
ventilation  uses.  It  is  durable,  lightweight, 
and  easy  to  install.  Details  are  available. 
Page  138  Item  268 


ELECTRIC  MOTOR  OPERATORS . 

for  control  of  valves,  dampers,  sequenc¬ 
ing  devices  and  other  similar  applications 
are  offered  by  Barber-Colman.  Informa¬ 
tion  is  available. 

Page  139  Item  269 


CENTRIFUGAL  ROOF  EXHAUSTERS  . . . 

of  lowest  silhouette  design  by  Ammer- 
man  enhance  the  beauty  of  building  sky¬ 
lines.  Forward  or  backward  curved 
wheels  within  or  out  of  scroll  housing. 
Certified  cfm  ratings.  Bulletin  is  avail¬ 
able. 

Page  140  Item  270 


AIR  VELOCITY  METER  ... 

is  a  single  instrument  which  tells  both 
air  velocity  and  static  pressure.  Reads 
directly  in  feet  per  minute  and  inches  of 
water,  checks  all  velocities  from  400  to 
I0,(KM)  fpm,  reads  static  pressures  from  0 
to  10  inches  of  water.  Literature  and 
prices  available  from  F.  W.  Dwyer. 
Page  140  Item  271 


COOLING  TOWER  SAVES  WATER . 

to  the  tune  of  $75.(M)0  a  year  for  Conrad 
Hilton  Hotel  in  Chicago.  Installed  in 
1956,  chief  engineer  attests  that  it  is 
paying  its  own  way.  Bulletins  describe 
Binks  tower  line. 

Page  141  Item  272 


OIL  iURNERS . 

plus  burners  for  gas  and  oil-gas  are 
offered  by  Todd  Shipyards  Corp.  They 
have  low  installation  and  maintenance 
cost,  yet  many  years  of  dependable  serv¬ 
ice.  Information  is  available. 

Page  142  Item  273 


AIR  ENGINEERING  BOOKLET . 

offered  by  Niagara  Blower  Co.  whose 
systems  give  precise  regulation  of  air 
lem'^erature  and  moisture.  Components 
include  evaporative  heat  exchangers, 
after  coolers,  condensers,  air  condition¬ 
ers,  and  coolers. 

Page  142  Item  274 


FOR  WALL-HUNG  FIXTURE . 

installations.  Jay  R.  Smith  Mfg.  Co.  rec¬ 
ommends  its  long  barrel  adjustable  fit¬ 
tings  and  chair  carriers.  They  save  time, 
labor  and  material.  Information  is  avail¬ 
able. 

Page  143  Item  275 


FINNED  TUBE  RADIATION . 

from  Radiant-Ray  “custom  fits”  without 
cutting,  slashes  installation  times  and  ex¬ 
pense.  Catalog  is  offered. 

Page  143  Item  276 


POSITIVE  SEALING  INDICATORS . 

made  by  Allin  Mfg.  Co.  proven  on  thou¬ 
sands  of  production  line  installations  have 
one  piece  extension  gasket  for  positive 
sealing  and  fool-proof  assembly.  Six  sizes. 
Complete  line  catalog  available. 

Page  143  Item  277 


INDUSTRIAL  HEATER  . 

has  remarkable  adaptability.  Lennox 
Series  OG  units  have  efficient  heat  trans¬ 
fer  design  resulting  in  reduced  physical 
heater  size.  Dual  fuel  power  burners. 
Spec  sheets  are  offered. 

Page  144  Item  278 


INDUSTRIAL  FLOATS  . 

from  Arthur  Harris  &  Co.  are  offered  in 
copper,  stainless  steel,  monel,  steel,  brass 
and  aluminum.  They  are  built  for  open 
or  closed  tank  operation  at  low  or  high 
pressures  and  temperatures.  Catalog  is 
available. 

Page  145  Item  279 


LOW  SILHOUETTE  AIR  MOVER . 

announced  by  Greenheck  Fan  &  Ventila¬ 
tor  Corp.  Low  velocities.  Weatherproof 
housing.  No  unsightly  curb  mountings. 
vJew  catalog  has  details,  specs. 

Page  145  Item  280 


GALVANIZED  SHEET . 

from  Inland  Steel  withstood  the  fast  ball 
of  American  League  pitcher  Billy  Pierce 
without  a  trace  of  flaking.  Information 
is  available. 

Page  146  Item  281 


PREFABRICATED  INSULATED  FIFING  . . 

from  Ric-wiL  was  specified  and  installed 
for  the  underground  piping  system  at 
award-winning  Linton  High  School.  In¬ 
formation  is  available. 

Page  148  item  282 


AIRFOIL  FAN  . 

from  Clarage  Fan  Co.  tops  all  others 
where  it  counts — on  the  job.  It  is  per¬ 
fected  for  mechanical  draft  and  heavy 
duty  applications.  Catalog  is  available. 
Inside  Back  Cover  Item  283 


NEW  LOAD  LIMITING  RELAY . 

for  positive  protection  against  motor 
overloading  is  offered  by  Johnson  Service 
Co.  It  is  a  superior  limiting  device  for 
use  with  pneumatic  control  system.  Bul¬ 
letin  is  available. 

Back  Cover  Item  284 
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BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESIGN  OF  AIR  CONDITIONING  SYSTEMS 

by  F.  W.  Hutchinson 

115  full-page  charts  solve  probkms  of  air 
cooditioaiiig  system  design  invt^ving  cool¬ 
ing  load,  duct  design,  p^chrometrics,  solar 
energy,  comfort  conditioning,  panel  cool- 
mg,  eto.  For  each  chart  the  engineering 
and  mathematical  background  plus  design 
example  and  solution  are  given.  336  Pagsa, 
IIB  ilbis..  $7.B0. 

TO  ORDER  CIRCLE  B  ON  CARD  ABOVE 


DESICN  OF  KUTINt  AND  VENTIUTING 

STSTDi:  by  F.  W.  Hutchinson 
96  full-page  charts  solve  problems  of  heat¬ 
ing  and  ventilating  involving  load  determi 
nation,  duct  design,  panel  heating,  solar 
heating  and  combustion  analysis.  ,Com- 
book  to  Design  of  Air  Conditioning 
Systems.  Same  meUiods  to  ex^ain  and 
solve  problems  are  used.  320  ragos,  96 
CMa,  $7.00. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


COMDINATION  OFFER 

Goth  of  the  above  books  by  Prof.  F. 
HotcMneon,  $12,50. 

TO  ORDER  CIRCLE  D  ON  CARD  ABOVE 


ITS  EASY  TO  GET 
THE  BOOKS  YOU  NEED 

Jjst  circle  the  appropriate  letters  on  one 
of  the  cards  above  and  drop  it  in  the  mail. 
We'll  ship  the  books  and  bill  you.  Or  you 
can  save  book  postage  if  you  send  pay¬ 
ment  with  your  order.  Either  way,  you  have 
full  return  privileges  if  not  satisfied. 


HANDDOOK  OF  AIR  CONDITIONING, 

HEATING  AND  VENTILATING 

Edited  by  Clifford  Strock 

Completely  new  book  containing  thousands  of 
facts,  flgu^  data  and  principle  hundreds  of 
charts,  tables  and  maps.  Answers  problems 
you  face  every  day  in  vour  work.  Subjects 
treated  thoroughly  include:  Air  Conditioning, 
Air  Handling.  Building  Heat  Lost,  Climatic 
Data,  Combnation,  D^yee-Days,  Dual  Duct 
Design,  Dust  Coilection,  Fuel  Estimating, 
High  Velocity  Air,  Matbecnatics,  Motors,  Pip¬ 
ing  and  Plumbing,  Psychrometry,  Radiator 
Heating,  Refrigerants,  Service  Hot  Water, 
Solar  Dat^  Stmm  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology  and  a  complete 
cross  index.  1094  Pages,  744"  x  1044".  398 
Charts,  Maps,  Ulus.,  518  Tables,  $15.00. 

TO  ORDER  CIRCLE  L  ON  CARD  ABOVE 


SUMMER  AIR  CONDITIDNING 

by  S.  Konzo,  J.  R.  Carroll  and  H.  D.  Baraifhar 
Training  text  and  reference  book  on  rea- 
denbal  air  conditioning  for  all  who  design, 
sell,  install  or  operate  thcM  systems.  Dia¬ 
grams  show  mechanisms  and  prindplet  of 
operation.  Informatton  understandable  to 
beginner.  Tells  how  and  why  things  are 
done  the  way  they  are  and  what  makes 
equipment  operate  the  way  h  doea.  86B 
Pi«aa,  266  DIim,,  $I,M^ 

TO  ORDER  CIRCLE  T  ON  CARD  ABOVE 


WINTER  AIR  CONDITIONING 

by  S.  Konzo,  J.  R.  Carroll  and  H.  D.  Baraifhar 
Does  for  heaung  what  Summer  Air  Cort- 
ditioning  does  for  cooling.  640  Pages,  317 

llhn.,  $8.00. 

TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 


COMBINATION  OFFER 

Both  of  the  above  Air  Conditioniag  boohs, 
$1S.M. 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 
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TO  ORDER  ROOKS  DESCRIBED  BELOW 


USE  CONVENIENT  CARD  ABOVE  TO  ORDER  THESE  BOOKS 

R6I  TEMPOUniE  WATEI  HSTEMS  DES16N  Of  PLUMNNG  AND  DRAINAGE  INDUSTRIAL  NEAT  TRANSFER 

hy  OwM  S.  Li«b^  SYSTEMS  by  L.  BUnd^rmann  . 

DWtol.  Muiiyal  yrafa. 

for  the  direct  sohitioD^  most  cooimo^ 

cation  of  high  temperature  water.  Written  encountered  problems.  G^hs  are  equal  in 

by  the  designer  oiouny  of  the  world’s  ^“.•M  accuracy  to  the  equations  from  which 

largest  systems.  For  en^ieers,  operators,  oiscusseo.  oza  ratsa,  wi  inns.,  »7M.  ^  derived  and  hdp  eliminate  errors 

andoUm  224  P^saTltt  IDm  94.59.  ORDER  CIRCLE  F  ON  CARD  ABOVE  in  cakulatioa.  334  P^ee,  134  ChmG  mB 

TO  ORDER  CIRCLE  M  ON  CARD  ABOVE  r-  a, 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 

FIND  FLOW  IN  nPES  by  C.  H.  MeCl.in 

Hoar  to  sotve  problema  involving  the  flow 

Eids  and  gases  tluongh  pip^  How  to 
viaoority,  friction,  h^  and  other 
rs  emremed  in  various  dimensional 
ms.  worked-out  problems  diow  ap- 
tions  of  principles.  124  Pagsab  It 


SNOW  MELTING  by  T.  Napiar  Adlatn 
Correct,  tested  steps  in  planning,  dongnuig, 
building  and  opending  snow  melting  sys¬ 
tems.  Time  saving  diarta,  taUes  and 
graphs  give  data  and  simplify  every  step. 


METHODS  OF  lOHUNG  HPE  by  j.LYork 

The  moet  detailed  infbrmatinn  availaUe 
on  standards  and  special  Joints  for  aU  types 
of  pUHtic  coocrste 

pipe.  Data  on  joints  rfesigned  to  take  up 
movement  doe  to  engemawn  and  contrac' 
tion.  234  Pt^sa^  249  Das..  94J9. 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 


199  mas.,  $4.54. 

TO  ORDER  CIRCLE  J  ON  CARD  ABOVE  TO  ORDER  CIRCLE  S  ON  CARD  ABOVE 


FlMfMDFM  b,C.H.br,y 
Covers  the  flow  of  gas  throi^  ducU,  and 
fan  performance  and  contrm;  moving  air 
throng  ducts,  fan  sdection  and  oont^ 
duct  arrangeinent,  system  characteristics, 
flow  analysu.  Basic  data  and  methods  used 
to  system  resistance.  Practical  in¬ 

formation  for  selectiM  a  fan  for  any  duty. 


PUNT  AND  PROCESS  VENTtUTION 

by  W.  C.  L  Hwnaon 

Design  factors  and  data  that  can  be  applied 
to  a^  situation.  Princ^les  are  clear,  logi- 
caL  Slows  how  to  estimate  exhaust  char¬ 
acteristics  of  any  cold,  multi-directional 
process;  and  obtain  exhaust  requirements 
for  such  a  situation.  44t  PagsSL  172  IBna., 
$9J9. 

TO  ORDER  CIRCLE  9  ON  CARD  ABOVE 


EXRAIST  ROODS  by  j.  m.  DsIuv.iu 

Practical  hood  design;  latest  principles  of 
air  hnHiin»  contaminant  dflution  and 
trangiort  vwxities;  design  of  hoods  for 
control  of  dust,  mist,  fuines,  vapors,  gmea 
Sinmle  formulas  and  diagrams  show  exact 
procedures.  139  PetssTm  mnB.,  94J9. 
TO  ORDER  CIRCLE  H  ON  CARD  ABOVE 


TO  ORDER  CIRCLE  I  ON  CARD  ABOVE 


Shows  you  why  Clarage’s  airfoil  fan  tops 
all  others  where  it  counts...  on -the -job 


Stable  Ini’ll  cilic  iciu  y  where  it  counts  lL 

—  iiiuler  a(  tual  oj)eiatitii»  coudiiions.  * 

'I'liat’s  what  you  <^cl  (not  just  ex¬ 
pect  to^et)  with  the  C;lata,t>e  I>pe  AF 
Dynaioil  I'an...pet  le(  te(l  lor  mechan¬ 
ical  ch.ilt  and  heaw-cluty  applications 
sue  h  as  itidustrial  processes,  conduit 
type  air  cotiditiotiiti”,  tunnel  ventila¬ 
tion.  r 

(iontact  our  nearest  sales  enj’inccr- 
in<’ olhee  oi  reeptest  c  atalog  on  coupon 
at  right. 


a 

Clarage  Fan  Company 

Kalamazoo,  Michigan  ^ 

Please  send  me  Catalog  859  describing 
Clarage  Dynafoil  Fans. 

Name__ _ ^ 

- -  I 

Address _ 

City - - State _ 


NEW  JOHNSON  R-26  LOAD  LIMITING  RELAY 

FOR  POSITIVE  PROTECTION  AGAINST  MOTOR  OVERLOADIU  Z 


•  A  superior  new  limiting  device  for  use  with 
pneumatic  control  systems.  Designed  for 
application  to  all  makes  of  centrifugal  refrig¬ 
eration  compressors  and  to  pumps,  fans,  and 
electric  heating  systems. 

•  Provides  positive,  efficient  protection  against 
motor  overloading.  Prevents  failures  and 
damage  to  valuable  equipment. 


•  Operates  at  any  current  value  between  3  and 
7  amperes.  With  proper  transformer,  can  be 
applied  to  motors  of  any  size.  Single  adjust¬ 
ment  determines  maximum  current  input. 

•  Fast,  highly  accurate  response.  Pneumatic 
feedback  element  assures  maximum  stability 
and  performance. 


•  Simple,  trouble-free.  No  maintenance  problems. 


R-26  LOAD  LIMITING  RELAY 


For  full  information,  write  for  Bulletin  R-26, 
Johnson  Service  Company,  Milwaukee  1,  Wis. 


LOAD 

LIMITING  RELAY 


SUCTION  OAMPCR 

normally  closed 


T-900  thermostat 
OR  T-iOOO 
RECORO-O-STAT 
DIRECT  ACTING 


0-265 
POSITIONER 
range  5-15  Pti 


MAGNETIC 

STARTER 


CURRENT 

TRANSFORMER 


0-251 

PISTON  OPERATOR 


BULB  IN  WATER 
LEAVING  chiller 


SUPPLY  AIR 


CURRENT 

transformer 


MAGNETIC 

starter 


R-26 

lOAO  limiting 
relay 


V-97  ^ 

NO 

VALVE 


AMMETER 

(OPTIONAL) 


compressor 

MOTOR 


PUMP 


Load  Limiting  Relay  used  with  piston  operator  for  over* 
load  protection  of  centrifugal  refrigeration  compressor. 


Load  Limiting  Relay  applied  to  pump  installation. 


JOHNSONuCONTROL 

PNEUMATIC  lin  SYSTEMS 


DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1S85 


